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Cyclic amine compound, its use and pharmaceutical compositions comprising it 



A cyclic amine compound is defined by the formula: 




in which J is indanyl, indanonyl, indenyl, indenonyl, indanedionyl t tetraionyl, benzosuberonyl, indanolyl or a 
divalent group thereof, K is phenyl, an arylalkyl or cynnamyl, B is -(CHR22)r-, R22 being H or methyl, -CO- 
(CHR22)r-, = (CH-CH = CH)b- t =CH-(CH2)c- or =(CH-CH)d = and the ring including T and Q is piperidine. 
The compound is useful for the preparation of pharmaceutical compositions and for medicaments effective 
against senile dementia. 
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CYCLIC AMINE COMPOUND, ITS USE AND PHARMACEUTICAL COMPOSITIONS COMPRISING IT 

The invention relates to a cyclic amine compound, a therapeutical composition and medical treatment 
of senile dementia. 



s ( Statement of Prior Arts ) 

With a rapid increase in the population of aged people, the establishment of the therapy for senile 
dementia, such as Alzheimer senile dementia, is eagerly desired. 

Various attempts have been made to treat the senile dementia with a drug. So far, however, there has 
io been no drug which is very useful for the treatment of these diseases. 

Studies on the development of therapeutic agents for these diseases have been made from various 
aspects. Particularly, since Alzheimer senile dementia is accompanied by the lowering in cholinergic 
hypofunction, the development of the therapeutic agent from the aspect of an acetylcholine precursor and 
an acetylcholinesterase inhibitor was proposed and is in fact attempted. Representative examples of the 
75 anticholinesterase inhibitor include physostigmine and tetrahydroaminoacridine. However, these drugs have 
drawbacks such as an unsatisfactory effect and the occurrence of unfavorable side effects. At the present 
time, there are no decisive therapeutic agents. 

In view of the above situation, the present inventors have made extensive and intensive studies on 
various compounds for many years with a view to developing a drug which has a persistent activity and a 
20 high safety. 

As a result, the present inventors have found that a piperidine derivative represented by the following 
general formula (I) can attain the desired object. 

Specifically, the compound of the present invention represented by the following general formula (I) has 
great advantages of having strong and highly selective antiacetylcholinesterase activity, increasing the 
25 amount of acetylcholine present in the brain, exhibiting an excellent effect on a model with respect to 
disturbance of memory, and having a persistent activity and a high safety when compared with physostig- 
mine which is a conventional popular drug in the art, which renders the compound of the present invention 
very valuable. 

The compound of the present invention was found based on the acetylcholinesterase inhibitory action 
30 and, therefore, is effective for treatment and prevention of various diseases which are thought to be derived 
from the deficiency of acetylcholine as a neurotransmitter in vivo. 

Examples of such diseases include various kinds of dementia including Alzheimer senile dementia and 
further include Huntington's chorea, Pick's disease, and ataxia. 

Therefore, the objects of the present invention are to provide a novel piperidine derivative effective as a 
35 pharmaceutical, particularly for treatment and prevention of central nervous system diseases, to provide a 
process for preparing the same, and to provide a pharmaceutical comprising the same as an effective 
ingredient. 

40 ( Summary of the Invention ) 

The invention provides a cyclic amine compound having the following formula (XXV) and a pharmaco- 
logically acceptable salt thereof: 

45 



50 




(XXV) . 



in which J is 

(a) a group, substituted or unsubstituted. selected from the group consisting of (1) phenyl. (2) pyridyl. 
(3) pyrazyl, (4) quinolyl, (5) cyclohexyl, (6) quinoxalyl and (7) furyl: 



3 



m 
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(b) a monovalent or divalent group, in which the phenyl may have a substituent(s), selected from the 
group consisting of (1) indanyl, (2) indanonyl, (3) indenyl, (4) indenonyl, (5) indanedionyl, (6) tetralonyl, (7) 
benzosuberonyl, (8) indanolyl and (9) C6H 5 -CO-CH(CH 3 )-; 

(c) a monovalent group derived from a cyclic amide compound; 
5 (d) a lower aikyl or 

(e) a group of R 21 -CH=CH- in which R 21 is hydrogen or a lower aikoxycarbonyl; B is -(CHR 22 ),-. 
-CCHCHR 22 )^ -NRMCHR 22 )^ R* being hydrogen, a lower alkyl, an acyl, a lower alkylsulfonyl, phenyl, a 
substituted phenyl, benzyl or a substituted benzyl, -CO-NRHCHR 22 ),-, R 5 being hydrogen, a lower aikyl or 
phenyl, -CH = CHHCHR 22 ),-. -OCOCMCHR 22 ),-, -OOC-NH^CHR 22 ),-, -NH-CCHCHR 22 ),-, -CH 2 -CO-NH- 
70 (CHR 22 )^, -(CH 2 )2-CO-NH-(CHR 22 ) r -, -CHfOHMCHR 22 )^ r being zero or an integer of t to 10, R22 being 
hydrogen or methyl so that one alkylene group may have no methyl branch or one or more methyl branch, 
= (CH-CH = CH)b-, b being an integer of 1 to 3, = CH-(CH 2 ) C -, c being zero or an integer of 1 to 9, =(CH- 
CH) d = . d being zero or an integer of 1 to 5; -CO-CH = CH-CH 2 -, -CO-CH 2 -CH(OH)-CH 2 -, -CH(CH 3 )-CO-NH- 
CH 2 - t -CH = CH-CO-NH-(CH 2 ) 2 -, -NH-, -0-, -S-, a diaikylaminoalkylcarbonyl or a lower aikoxycarbonyl; 
75 T is nitrogen or carbon; 

Q is nitrogen, carbon or ^ N— 0; and 
q is an integer of 1 to 3; 

K is hydrogen, phenyl, a substituted phenyl, an arylalkyl in which the phenyl may have a substituent, 
cynnamyl, a lower alkyl, pyridylmethyl, a cycloalkylalkyl, adamantanemethyl, furylmethyl, a cycloalkyi. a 
20 lower aikoxycarbonyl or an acyl; and 

— shows a single bond or a double bond. 

In the compounds having the formula (XXV), it is preferable that J is (a) or (b). In the definition (b), 
monovalent groups of (2), (3) and (5) and divalent groups of (2) are preferable. In the definition of B. - 
(CHR 22 )^, = (CH-CH = CH)b-, =CH-(CH2)c- and =(CH-CH)d= are preferable. These preferable groups of 
25 (B) may be connected with (b) of J, in particular (2) of (b). 

It is preferable in the formula (XXV) that Q is nitrogen, T is carbon and n is 1 or 3; and Q is carbon, T is 
nitrogen and n is 2. It is most preferable that Q is nitrogen, T is carbon and n is 2. 

It is preferable that K is a phenylalkyl or a phenylalkyl having a substituent(s) on the phenyl. 
Preferable compounds of the invention include: 
30 1 -benzyl-4-((5,6-dimethoxy-1 -indanon)-2-y l)methylpiperidine, 

1 -benzyl-4-((5,6-dimethoxy-1 -indanon)-2-y lidenyl)methylpiperidine, 
1 -benzyl-4-((5-methoxy-1 -indanon)-2-yl)methylpiperidine, 
1 -benzyl-4-((5.6-diethoxy-1 -indanon)-2-yl)methy Ipiperidine, 
1-benzyl-4-((5,6-methylenedioxy-1-indanon)-2-yl)methylpiperidine. 
35 1 -(m-nitrobenzyl)-4-((5,6-dimethoxy-1 -indanon)-2-yl)methylpiperidine, 
1-cyclohexylmethyl-4-((5,6-dimethoxy-1-indanon)-2-yl)methylpiperidine, 
1-(m-florobenzyl)-4-((5,6-dimethoxy-1-indanon)-2-yl)methylpiperidine, 
1 -benzyl-4-((5,6-dimethoxy-1 -indanon)-2-y l)propylpiperidine, 
1 -benzyl-4-((5-isopropoxy-6-methoxy-1 -indanon)-2-yl)methylpiperidine and 
40 i-benzyl-4-((5,6 = dimethoxy-1-oxoindanon)-2-yl)propenyipiperidine, having the below shown formula, 

shown in Example 224. 



45 



CH 3 Q 



CHoO 



,0 _ 



50 In addition, the invention provides a therapeutical composition which comprises a pharmacologically 
effective amount of the cyclic amine compound having the formula (XXV) or a pharmacologically acceptable 
salt thereof and a pharmacologically acceptable carrier and then a method for preventing and treating a 
disease du to the acetylcholinesterase activity by administering to a human patient the cyclic amine 
compound having the formula (XXV) or a pharmacologically acceptable salt thereof. 

55 The preferable compound has the above shown formula in which J is (b). The group (b) includes nine 
groups having the respective formulae shown below. S is hydrogen or a substituent such as a lower alkyl 
having 1 to 6 carbon atoms and a lower alkoxy having 1 to 6 carbon atoms. Among the substituents, 
methoxy is most preferable, t is an integer of 1 to 4. The phenyl is most preferred to have 1 to 3 methoxy 
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groups thereon. (S) t may form methylene dioxy group or ethylene dioxy group on two adjacent carbon 
atoms of the phenyl group. 



5 
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30 



35 



40 




indanedionyl 

indenonyl 

45 

A preferable definition of B includes -(CHR 22 ),-, -CCHCHR 22 ),-. = (CH-CH = CH) b -, =CH-(CH 2 ) C - and =- 
(CH-CH) d = . The group of -(CHR 22 ),- in which R 22 is hydrogen and r is an integer of 1 to 3 and then the 
group of =CH-(CH2) c -are most preferable. 
so In the above defined cyclic amine compound of the invention, it is preferable that J in the formula is (b) 
the monovalent or divalent group. In the definition (b), indanonyl, indanedionyl and indenyl are most 
preferable, optionally having a substituent(s) on the phenyl. 

In the definition B, -(CHR 22 ),- and = CH-(CH 2 ) c -are preferable. 

In the ring including T and Q. it may be a 5-, 6- or 7-membered ring, it is preferable that Q is nitrogen, 
55 T is carbon or nitrogen and n is 2; Q is nitrogen, T is carbon and n is 1 or 3; and Q is carbon, T is nitrogen 
and n is 2. 

In the definition K, phenyl, an arylalkyl and cynnamyl are preferable, optinaily having a substituent(s) on 
th ph nyl. 
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75 



20 



25 



30 



35 



The invention will be explained in detail in view of the piperidine compounds which fall within the scope 
of the above defined cyclic amine compound. The explanation applies to the entire invention of the cyclic 
amine compound. 

The piperidine compound is defined by the formula (I): . 



40 



45 



50 



:<>-i 



(I) 



wherein R 1 is the following substituted or unsubstituted group: ® a phenyl group. ® a pyridyl group, (D a 
pyrazyl group, ® a quinolyl group, © an indanyl group, © a cyclohexyl group, (7) a quinoxalyl group, or 
® a furyl group; a monovalent or divalent group derived from an indanone having an unsubstituted or 
substituted phenyl ring; a monovalent group derived from a cyclic amide compound; a lower alkyl group or 
a group represented by the formula R 3 -CH = C- (wherein R 3 is a hydrogen atom or a lower alkoxycarbonyl 
group), 

X is a group represented by the formula -(CH 2 )„-, a group represented by the formula 



-C-(CH 2 ) n -, 

a group represented by the formula 

R 4 * 
-N-<CH 2 ) n - 

(wherein R+ is a hydrogen atom, a lower alkyl group, an acyl group, a lower alkylsulfonyl group, or a 
substituted or unsubstituted phenyl or benzyl group), a group represented by the formula 

0 

-C-N-(CH 2 ) n - 
R 5 

(wherein R 5 is a hydrogen atom, a lower alkyl group, or a phenyl group), a group represented by the 
formula -CH = CH-(CH 2 ) n -. a group represented by the formula 



-0-C-0-(CH 2 ) n -, 



a group represented by the formula 



O 

-0-C-NH-(CH 0 ) 

55 a group represented by the formula -CH = CH-CH = CO-, a group represented by the formula 
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a group represented by the formula 



a group represented by the formula 



a group represented by the formula 



a group represented by the formula 
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0 

II 

-NH-C-(CH 9 ) 

0 
B 

-CH 2 -C-NH-(CH 2 ) -, 



0 

II 

- (CH 2 ) 2 -C-NH- (CH 2 ) 



OH 

I 

-CH-(CH 2 ) -, 



0 

II 

-C-CH=CH-CH 2 ", 



a group represented by the formula 

0 OH 

35 -C-CH 2 -CH-CH 2 -, 



a group represented by the formula 



a group represented by the formula 



CH 3 

-CH-C-NH-CH,-, 

i 



0 

-CH=CH-C-NH-(CH 2 ) 2 ~, 



a dialkylaminoalkylcarbonyl group, or a lower alkoxycarbonyl group, 

provided that n's in the above definition of X are each independently an integer of 0 to 6, 
55 R 2 is a substituted or unsubstituted phenyl group, a substituted or unsubstituted arylalkyl group, a 

cinnamyl group, a lower alkyl group, a pyridylmethyl group, a cycloalkylalkyl group, an adamantanemethyl 

group, or a furoylmethyl group, 

and a symbol, — , in the above general formula, means a single bond or a double bond. 
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The term "lower alkyl group" used in the above definition of R 1 , R 2 , R 4 and R 5 with respect to the 
compound (I) of the present invention is intended to mean a straight-chain or branched alkyl group having 1 
to 6 carbon atoms, and examples thereof include methyl, ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl, 
tert-butyl, pentyl (amyl), isopenthyl, neopentyl, tert-pentyl, 1-methylbutyl. 2-methylbutyl. 1,2-dimethylpropyl. 
hexyl, isohexyl, 1-methyIpentyl, 2-methylpentyl, 3-methylpentyl. 1,1-dimethylbutyl, 1 ,2-dimethylbutyl, 2,2- 
dimethylbutyl. 1 ,3-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl. 1-ethylbutyl f 2-ethylbutyl. 1.1.2- 
trimethylpropyl, 1,2.2-trimethylpropyl, 1-ethyl-1-methylpropyl, and 1-ethyi-2-methyipropyl groups. Among 
them, methyl, ethyl, propyl, isopropyl groups etc. are preferable. A methyl group is the most preferable. 

Examples of the substituent involved in the expression "the following substituted or unsubstituted 
group: ® a phenyl group, (2) a pyridyl group, © a pyrazyl group. @ a quinolyl group, © an indanyl 
group, ® a cyclohexyl group, © a quinoxalyl group, or ® a fury! group" in the definition of R 1 include 
lower alkyl groups having 1 to 6 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
and tert-butyl groups; lower alkoxy group corresponding to the above-described lower alkyl groups, such as 
methoxy and ethoxy groups; a nitro group; halogen atoms such as chlorine, bromine, and fluorine; a 
carboxyl group; lower alkoxycarbonyl groups corresponding to the above-described lower alkoxy groups, 
such as methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl, n-propoxycarbonyl, and n-butyioxycarbonyl 
groups; an amino group; a lower monoalkylamino group; a lower dialkylamino group, a carbamoyl group; 
acylamino groups derived from aliphatic saturated monocarboxylic acids having 1 to 6 carbon atoms, such 
as acetylamino, propionylamino, butyrylamino, isobutyrylamino, valeryiamino, and pivaloylamino groups; 
cycloaikyloxycarbonyl groups such as a cyclohexyloxycarbonyl group; lower alkylaminocarbonyl groups 
such as methylaminocarbonyl and ethylaminocarbonyl groups; lower alkylcarbonyloxy groups correspond- 
ing to the above-defined lower alkyl groups, such as methylcarbonyloxy, ethylcarbonyloxy. and n-propylcar- 
bonyloxy groups; halogenated lower alkyl groups including a trifiuoromethyl group; a hydroxyl group; a 
formyl group; and lower alkoxy lower alkyl groups such as ethoxymethyl, methoxymethyi, and methoxyethyl 
groups. The "lower alkyl groups" and "lower alkoxy groups" in the above description of the substituent 
include all the groups derived from the above-mentioned groups. The substituent may be one to three of 
them which may be the same or different. 

Further, when the substituent is a phenyl group, the following group is within the scope of the 
substituted phenyl group: 

6 
u 

wherein G is a group represented by the formula - C 

O 

a group represented by the formula -O- C-. a group represented by the formula -0-. a group represented 
by the formula 

0 

II 

-CH 2 -NH-C-, 

a group represented by the formula -CH2-0-, a group represented by the formula -CH 2 -S(V, a group 
represented by the formula - CH -, and a group represented by the formula 

6h 

0 

-CH 2 -S- 

and E is a carbon or nitrogen atom. 

Preferable examples of the substituents for the phenyl group among them include lower alkyl, lower 
alkoxy, nitro. halogenated lower alkyl, lower alkoxycarbonyl. formyl, hydroxyl, and lower alkoxy lower alkyl 
groups, halogen atoms, and benzoyl and benzylsulfonyl groups. The substituent may be two or more of 
them which may be the same or different. 



8 
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Preferable examples of the substltuent for the pyridyl group include lower alkyl and amino groups and 
halogen atoms. 

Preferable examples of the substituent for the pyrazyl group include lower alkoxycarbonyl, carboxyl. 
acylamino, carbamoyl, and cycloalkyloxycarbonyl groups. 
5 With respect to R 1 , the pyridyl group is preferably a 2-pyridyl, 3-pyridyl, or 4-pyridyl group; the pyrazyl 
group is preferably a 2-pyrazinyl group; the quinolyl group is preferably a 2-quinolyl or 3-quinolyl group; the 
quinoxalinyl group is preferable a 2-quinoxalinyi or 3-quinoxaiinyl group; and the furyl group is preferably a 
2-furyl group. 

Specific examples of preferable monovalent or divalent group derived from an indanone having an 
10 unsubstituted or substituted phenyl ring include those represented by the following formulae (II) and (III): 



( n ) 



(IE) 

wherein m's are each an integer of 1 to 4 and A's which may be the same or different are each one of the 
substituents described in the above items © to ® of the definition of R 1 or a hydrogen atom, preferably a 
hydrogen atom (i.e. unsubstituted), a lower alkyl group, or a lower alkoxy group, and most preferably the 
indanone group is unsubstituted or substituted with 1 to 3 methoxy groups. 

Examples of the monovalent group derived from a cyclic amide compound include quinazolone, 
tetrahydroisoquinolinone, tetrahydrobenzodiazepinone. and hexahydrobenzazocinone. However, the mon- 
ovalent group may be any one having a cyclic amide group in the structural formula thereof and is not 
limited to the above-described specific examples only. The cyclic amide group may be one derived from a 
monocyclic or condensed heterocyclic ring. The condensed heterocyclic ring is preferably one formed by 
condensation with a phenyl ring. In this case, the phenyl ring may be substituted with a lower alkyl group 
having 1 to 6 carbon atoms, preferably a methyl group, or a lower alkoxy group having 1 to 6 carbon atoms, 
preferably a methoxy group. 

Preferable examples of the monovalent group include the following groups: 




40 
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50 



55 



9 




(■) (n) 

In the above formulae, Y's in the formulae (i) and (1) are each a hydrogen atom or a lower alky I group, 
V in the formula (k) is a hydrogen atom or a lower alkoxy group, W 1 and W 2 in the formulae (m) and (n) are 
each a hydrogen atom, a lower alkyl group, or a lower alkoxy group and W 3 is a hydrogen atom or a lower 
aikyl group. 

The right-hand ring in each of the formulae (j) and (1) is a seven-membered ring, while the right-hand 
ring in the formula (k) is an eight-membered ring. 

The most preferable examples of the above-defined R 1 include a monovalent group derived from an 
indanone having an unsubstituted or substituted phenyl group and a monovalent group derived from a 
cyclic amide compound. 

The most preferable examples of the above-defined X include a group represented by the formula - 
(CH2) n -. a group having an amide group, and groups represented by the above formulae where in n is 2. 

Therefore, it is most preferable that any portion of a group represented by the formula R X- have a 

carbonyl or amide group. 

The substituents involved in the expressions "a substituted or unsubstituted phenyl group" and "a 
substituted or unsubstituted arylalkyl group" in the above definition of R 2 are the same as those described 
in the above items © to ® in the above definition of R 1 . 

The term "arylalkyl group" is intended to mean an unsubstituted benzyl or phenethyl group, etc. 

Specific examples of the pyridylmethyl group include 2-pyridylmethyl, 3-pyridylmethyl, and 4-pyridyl- 
methyl groups. 

Preferable examples of R 2 include benzyl and phenethyl groups. The symbol — means either a single 
or a double bond. This bond is a double bond only when R 1 is the above-described divalent group (III) 
derived from an indanone having an unsubstituted or substituted phenyl ring, while it is a single bond in 
other cases. 

In the present invention, the term "pharmacologicaily acceptable salt" include those of inorganic acids, 
such as hydrochloride, sulfate, hydrobromide, and phosphate, and those of organic acids, such as formate, 
acetate, trifluoroacetate, methanesulfonate. benzenesulfonate, and toluenesulfonate. Further, when a certain 
kind of substituted is selected, the compound of the present invention may form, e.g., alkali metal salts 
such as a sodium or potassium salt, alkaline earth metal salts such as a calcium or magnesium salt, organic 
amine salts such as a salt with trimethylamine, triethylamine, pyridine, picoline, dicyclohexylamine, or N,N - 
dibenzylethylenediamine. 

Moreover, the compounds of the present invention may have an asymmetric carbon atom depending 
upon the kind of the substituent and, therefore, have stereoisomers. They are, of course, within the scope of 
the present invention. 

One specific example thereof will now be d scribed. When R 1 has an indanone skeleton, the compound 
of the present invention has an asymmetric carbon atom and, therefore, may have stereoisomers, optical 
isomers, diastereomers, etc. All of these isomers are within the scope of the present invention. 

The compound of the present invention may be prepared by various processes. Representative 
processes for preparing the compound of the present invention will now be described. 
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Process A 

When X in the general formula (I) is a group represented by the formula 

5 5 

0 IT 

-C-N-(CH 2 ) n -, 

10 wherein n and R s are as defined above, the compound of the present invention can be prepared by the 



following process: 



75 



8 • (w) 

R'-C-Hal 



20 



25 



HN-(CH,)n-{j-R* (V) 

I 



Q 

R s 

35 Specifically, a compound (VI) which is one of the object compounds of the present invention can easily 
be prepared by reacting an acyl halide represented by the general formula (IV) with a piperidine derivative 
represented by the general formula (V) in the presence of a demineralizing agent, such as sodium 
carbonate, potassium carbonate, sodium hydroxide, potassium hydroxide, sodium hydride, or triethylamine, 
in an organic solvent, such as chloroform, benzene, toluene, dioxane, tetrahydrofuran, or dimethylformamide 

40 (DMF), while cooling the reaction mixture or at room temperature or while heating the reaction mixture. 



Process B 

45 When R 1 in the general formula (I) is a monovalent or divalent group derived from an indanone having 
an unsubstituted or substituted phenyl group and X is a group represented by the formula -(CH 2 ) n -. wherein 
n is an integer of 1 to 6, the compound of the present invention can be prepared also by the following 
process: - 

50 



55 
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70 




P-(QC a H 5 ) a 



75 



OHC-CCH 



(va) 



20 



25 



30 




XaH 



(CK 2 ) 



reduction 



(IX) 



35 



40 



/ 

(A); 



L/ lj I 



(X) 



45 



50 



Specifically, a compound (X) which is one of the object compounds can be prepared by reacting a 
substituted l-indanon-2-ylphosphonate represented by the general formula (VII) with an aldehyde com- 
pound represented by the formula (VIII) (i.e., Wittig reaction) to prepare a compound (IX) which is one of the 
object compounds and then catalytically reducing said compound (IX). 

Examples of the catalyst used in the Wittig reaction include sodium methylate (MeONa), sodium 
ethylate (EtONa), tert-BuOK, and NaH. Examples of the solvent used in this reaction include tetrahydrofuran 
(THF), dimethylformamide (DMF), ether, nitromethane, and dimethyl sufoxide (DMSO). A reaction tempera- 
ture ranging from room temperature to about 100* C provides favorable results. 

A catalytic reduction in the presence of a catalyst composed of palladium-carbon etc. provides 
favorable results. 

The following scheme specifically shows a process for preparing the compound of the present 
invention, wherein R 1 is a group represented by the formula 



55 
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wherein R 6 and R 7 may be the same or different and are each a hydrogen atom, a lower alkyl group, a 
'0 lower alkylalkoxy group, or a halogen atom among the groups defined by A, X is a group represented by 
the formula -(CH 2 )„-, wherein n is an integer of 1 to 6, R 2 is a group represented by the formula 



15 



-CH: 




R 8 

R 9 ' 



20 



wherein R 8 and R 8 each have the same meaning as that of R 8 and R 7 : 

0 0 
il II 

P-(0C,H s ) 3 



25 




30 
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50 



55 
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OHC-(CH a )n-^Ji-CH : 




R 8 
R 3 



01)* 





•).-0-CH,^QCj[ (X)' 



Process C 

When R 1 is the general formula (I) is a monovalent or divalent group derived from an indanone having 
an unsubstituted or substituted phenyl group and X is a group represented by the formula -(CHb),,-, wherein 
n is an integer of 1 to 6, the compound of the present invention can be prepared also by the following 
process: 
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/ 
(A) a 



0 

!! 




(XI) 



70 



0HC-(CH 3 ) 



75 



L D A 

(lithium diisopropylamide) 



20 



25 




(CH*) 



30 



CH3 



(K) 



35 




40 



45 



Specifically, for example, diisopropylamine and n-butyllithium/hexane are added to a solvent such as 
tetrahydrofuran. A substituted 1-indanone represented by the general formula^ (XI) and hexamethyl- 
phosphoric amide are added thereto at a temperature of preferably about -80 "C, Then an aldehyde 
compound represented by the general formula (VIII) are added thereto, followed by a reaction according to 
an ordinary method. The reaction mixture is subjected to dehydration, thereby preparing a compound (IX). 
This compound may be catalytically reduced in the same manner as that of the Process B to prepare a 
compound (X). 

A specific example of the Process C will now be described in the same manner as that descnbed in the 
Process B. 



50 



55 
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(XI)' 



OHC-(CHa) 



CH: 





L D A 



R 8 

R 3 



XCH 



»).-0- ch »-QC!. m> 




).-0-ce.-QCj; (x)« 



Process D 

When R 1 is a monovalent group derived from a cyclic amide compound selected from among 
quinazolone, tetrahydroisoquinolinone, tetrahydrobenzodiazepinone, and hexahydrobenzazocinone, the com- 
pound of the present invention can be prepared also by the following process: 
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5 



10 



75 



20 



25 



30 




wherein R 10 and R 11 are each a hydrogen atom, a lower alky I group, a lower alkoxy group, or a halogen 
atom, n is an integer of 1 to 6, p is an integer of 1 to 3 and Z is a group represented by the formula -CH 2 - 
or a group represented by the formula 




/ 



wherein R 12 is a hydrogen atom or a lower alkyl group. 

Specifically, a substituted 1,2,3,4-tetrahydro-5H-1-benzazepin-2-one is allowed to condense with a 
substituted N-benzyl-4-(2-halogenoethyl)piperidine represented by the general formula (XIII) in a solvent, 
e.g., dimethylformamide, in the presence of, e.g., sodium hydride, thereby preparing a compound (XIV) 
which is one of the object compounds. 



55 
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Process E 

When R 1 is a group represented by the formula 

o 



70 




and X is a group represented by the formula -<CH 2 ) n -, the compound of the present invention can be 
prepared also by the following process: 



15 



20 




(xn 



25 



30 



35 



H 3 N-(CH2) a HQN-R : 




(MI) 



i-(CH 2 )*-<^N-RV (X 



SB) 



Specifically, 2-hydroxymethylnicotinic acid lactone (XV) is reacted with a substituted N-benzyl(2- 
aminoethyl)-piperidine represented by the general formula (XVI) by an ordinary method to prepare a 
compound represented by the general formula (XVII) which is one of the object compounds. The reaction 
temperature is preferably about 200 # C. 



45 



Process F 



50 



When R 1 in the general formula (I) is a group represented by the formula 

0 



R 



i 2 



55 



1 3 




and X is a group represented by the formula -(CH 2 ),r, the compound of the presnet invention can be 
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prepared also by the following process: 



5 



10 



15 



20 



25 




Specifically, a substituted 2,3-dihydroxy-pyrrolo(3,4-b)benzene represented by the general formula 
(XVIII) is reacted with a substituted N-benzyl(2-halogenoethyi)piperidine represented by the general formula 
(XIII) in the presence of, e.g., sodium hydride, in a solvent, such as dimethylformamide, while heating the 
reaction mirture, thereby preparing a compound (XIV) which is one of the object compounds. 



35 Process G 

When R 1 in the general formula (I) is a group represented by the formula 



40 




45 and X is a group represented by the formula -CONH-(CH 2 ) ft -, the compound of the present invention can be 
prepared also by the following process: 
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0 




JO 



0 



(XX) 



75 



H«MCH a ).-Qll-R* (X7I) 



20 



^N^CONH-(CH 2 )„--Qn-R : 



00) 



25 - ^N-^COOCH^ 

CH 3 CH, 

30 Specifically, 2,3-pyrazylcarboxylic anhydride (XX) is added to, e.g., isbpropyl alcohol, followed by reflux. 
The alcohol Is distilled off, and the residue is reacted with a substituted N-benzyl(u-amino-alkyl) piperidine 
in a solvent, such as tetrahydrofuran, thereby preparing a compound (XXI) which is one of the object 
compounds. 

35 

Process H 

When R 1 in the general formula (I) is an unsubstituted or substituted phenyl group and X is a group 
represented by the formula 

40 

0 

-C-(CH 2 ) 3 - 

45 

or a group represented by the formula 



-OCH~-CH-CH--, 

so 2i2 

OH 

the compound of the present invention can be prepared also by the foil wing process: 

55 
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>S <Q-CQCH ; 



(HI) 



10 



0HC-(CH a ) 



■O 



(VI) 



75 



20 



v Q-cqch 3 chch 3 ^Qn-r 2 (XX! 



25 



30 



Rv ^3" CQCH,CHaCHa "'0 }{ " aJ 



(HI?) 



35 



Specifically, diisopropylamine and n-butyllithium/hexane are added to a solvent such as tetrahydrofuran. 
In the presence of this mixture, an acetophenone represented by the general formula (XXII) is allowed to 
condense with a substituted N-benzyl (w-formylalkyl)piperidine, thereby preparing a compound (XXIII). This 
compound is dehydrated in the presence of, e.g., p-toluenesulfonic acid in a solvent, such as toluene, 
followed by a catalytic reduction according to an ordinary method, thereby preparing a compound (XXIV) 
which is one of the object compounds. 



40 



Process I 



45 



SO 



procedure 1 

The cyclic amine compound having the formula (XXV) in which J is (1) indanyl, (2) indanonyl, (5) 
indanedionyl, (6) tetralonyl, (7) benzosuberonyl or propyophenyl and B is -(CHR22)r-, = (CH-CH = CH)b-, 
= CH-(CH2)c- or =(CH-CH)d= can be produed by the following procedure, b' is a group where the 
terminal group containing one carbon atom is excluded from B. 



55 
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j-po-o(c 2 ii 5 ) 2 



+ 



5 




OUC-B 1 — ,t Q 



K 



75 



10 




reduction 



K 



J-Cl^-B 1 — t 




Q 



K 



20 




In this procedure, the phosphate is reacted with an aldehyde compound through the Wittig reaction and the 
product is catalytically reduced. The catalyst to use in the Wittig reaction, includes sodium methylate, 
25 sodium ethylate, potassium t-butyrate or sodium hydride. The reaction may be carried out in a solvent such 
as tetrahydrofurane, dimethylformamide, ether, nitromethane and dimethylsulfoxide at a temperature of the 
room temperature to 100* c. In the catalytical reduction, it is preferable to use a catalyst such as a catalyst 
of palladium and carbon, Raney nickel and a catalyst of rhodium and carbon. 
In the above shown procedure, one example in which J is indanonyl goes: 



35 



40 



45 



50 
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procedure 2 

The compound as defined in the procedure 1 can be obtained also in the following way. 



J-II 



10 



15 



OHC-B 1 — T Q 
2 q 



a base 



K 



20 



25 



30 



35 



reduction 



2'q 



K 



J-CI1 2 -B^t Q — K 



The compound of J-H such as indanone is reacted with an aldehyde by the conventional Aldole 
condensation to obtain an intended compound. The reaction may be carried out in a solvent such as 
tetrahydrofurane by first producing lithium di-isopropylamide from di-isopropylamine and a n-butylhexane 
solution of of lithium, adding thereto a compound of J-H at a temperature of preferably about minus 80 " c. 
then adding the aldehyde thereto, effecting the reaction in the conventional way, heating the production 
mixture up to the room temperature to conduct dehydration and obtain the enone body of the intended 
compound. In another manner, the two reactants are dissolved in a solvent such as tetrahydrofurane, a base 
such as sodium methylate is added to the solution at about 0*c and the reaction is effected at the room 
temperature. 

The enone body obtained this way can be reduced to obtain the intended compound. 

One example in which J is indanonyl, B is -(CH2)r-and T is carbon, Q is nitrogen and q is 2 goes: 
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10 



15 



20 



25 



30 



CS) 



,-Qf\ a| -tCH i ),. 1 -(}-t 



reduction 




C^nO 1- K 



35 



Process J 



The compound having indanol is produced by the following procedure. This procedure applies to the 
compound having indanol having a substituent(s) on the phenyl group. 



40 



45 




reduction with NaBH^ 



50 



CS) 



55 



Th reduction is effected with sodium boron hydride at 0*c to the room temperature in a solvent such as 
methanol. 
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10 



Process K 

The compound having indenyl is produced by the following procedure. This procedure applies to the 
compound having indenyl having a substituent(s) on the phenyl. 



B .T Q K 

dehydration 




15 



CSV 




B -T Q K 



20 



The dehydration is effected conventionally, for example, with hydrochloric acid. 



25 



Process L 

The compound having indenonyl is produced by the following procedure. This procedure applies to the 
compound having indenonyl having a substituent(s) on the phenyl. 



30 



35 




40 



45 



50 



55 
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0 




The above shown starting compound having indanone is heated for reflux in a solvent such as carbon 
tetrachloride in the presence of N-bromosuccinic imide (NBS) and benzoyl peroxide to obtain its bromide 
' and the bromide is heated for reflux in a solvent such as tetrahydrofurane with 1 ,8-diazabicyclo(5.4.0)undec- 
25 7-ene (DBU) to conduct the beta-elimination and obtain the indenone compound. The bromide may be 
replaced by another haiogenated compound. 

The indanone compound, as used in the above shown processes I, J. K and L, is available in the 
commmertial market and is produced by the following procedures. 



35 



40 



45 



50 
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(S) 



1 —cno 



cii=cn-coou 



reduction with H. 



V 



(S) 



.-Cl 



ch 2 ch 2 cooh 



S0CJ1 2 or others 



CI I -CI 



r -.I 2 C0C)l 



A£ca 3 

by Friedel-Kraft reaction 



(S) 



The aldenyde compound used above is produced by the following procedures. 
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w 



K or nc-ch 2 -^v- 



reduction with di-isobutyl 
aluminum hydride 



K 



is 

01IC-CH 



-Q.-K 



20 The above shown starting compound is converted to its aldehyde and the aldehyde is used for the Wittig 
reaction to increase the carbon number contained therein. The Wittig reaction is effected repeatedly or 
combined with another kind of the Wittig reaction. This is obvious to a man skilled in the art. The Wittig 
agent includes methoxymethylenetriphenylphosphorane to add one carbon atom and formyl- 
methylenetriphenylphosphorane to add two carbon atoms. Methoxymethylenetriphenylphosphorane is ob- 

25 tained by the reaction between methoxymethylenetriphenylphosphonium chloride and n- butyl lithium in 
ether or tetrahydrofurane. Then a ketone compound or an aldehyde compound is added to the product 
mixture to obtain its methoxyvinyl compound and the resulting mixture is treated with an acid to obtain a 
corresponding aldehyde. One example goes: 



30 



35 



40 



Oh. -O 

i 

cn 3 o-cn=Q|-CH a 



45 



0HC-^JJ-CH 3 -^ 



50 

When formylmethylenetriphenylphosphorane is used, a solution of a starting ketone or aldehyde in 
ether t tetrahydrofurane or bezene is mixed with this Wittig agent and the mixture is heated for reflux to 
obtain an intended compound. 

The obtained unsaturated aldehyde compound may be converted to its saturated compound by the 
55 catalytic reduction using a catalyst of palladium and carbon, Ran y nickel or a catalyst of rhodium and 
carbon. One examples goes: 
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•OHC-CH 




5 



10 




OHC-CH=CH-CH 



75 



20 



OHC-CH 2 -CH 2 -CH 2 -<M-CH 2 





The compounds thus prepared and acid addition salts thereof represented by the general formula (I) are 
useful for treatment of various kinds of senile dementia, in particular senile dementia of the Alzheimer type. 
The invention will be described in view of its therapeutical usefulness together with pharmacologically 
25 experimental data. 

Experimental Example 1 



In vitro acetylcholinesterase inhibitory action 

A mouse brain homogenate was used as an acetylcholinesterase source and the esterase activity 
35 thereof was determined according to the method of Ellman et al. 

Eilman, G.L, Courtney. K.D., Andres, V., and Featherstone. R.M., (1961) Biochem. Pharmacol., 7, 
88-95. 

Acetylcholine as a substrate, a sample to detect and OTNB were added to the mouse brain 
40 homogenate, followed by incubation. The amount of a yellow substance formed by the reaction between the 
thiocholine and DTNB was determined in the absorbance at 412 nm in terms of the acetylcholinesterase 
activity. 

The acetylcholinesterase inhibitory activity of the sample was expressed in terms of inhibitory con- 
centration 50% (ICso). 
45 The results are shown in Table 1 . 
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Table 1 



ComDOund 


AChE 
inhibitory 
activity 

50 


Compound 


AChE 
inhibitory 
activity 

TP (tiM\ 


1 


0.23 i 


31 


0.025 


4 


0.0053 


33 


0.030 


5 




45 


• 0.35- 


6 


" fl".' 017 


48 


0.019 


8 


0.013 


52 


0.80 


9 


0.051 


54 


1.0 


10 


0. 003 


53 


.0. 017 


11 


0. 063 


62 


0. QQ75 


12 


0. 040 


65 • 


0.0018 


13 


0. 026 


67 


0. 10 


14 


0. 038 


70 


0. 28 


15 


0. 094 


72 


' 0.020 


17 


0. 052 


89 


0.018 


18 


0.68 


90 


0. 035 


19 


0. 064 


95 . 


0.085 


20 


0. 54 


101 


' 0.11 


21 


50 


120 


0. 19 


23 


0. 072 


124 


2.8 


24 


1.1 


176 


0.004 


26 


24 






27 


0.41 






29 


0. 15 







Experimental Example 2 
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Ex vivo acetylcholinesterase inhibitory action 

A sample to detect was orally administered to rats. After one hour of the administration, the cerebral 
hemispheres were dissected and homogenized, followed by the determination of the acetylcholinesterase 
5 activity. The group of rats treated with physiological saline was used as the control. Inhibition of AChE by 
samples ex vivo was expressed in terms of inhibition percent of the control value. Results are shown in 
Table 2. 



10 Experimental Example 3 



Action on passive avoidance learning impairment induced by scopolamine 

15 

See Z.Bokolanecky & Jarvik:lnt.J.Neuropharmacol, 6, 217-222(1967). 

Male Wister rats were used as the test animal and a step-through light and dark box was used as an 
apparatus. A sample to detect was orally administered one hour before the training and the rats were 
treated with 0.5 mg/kg (i.p.) of scopolamine 30 min. before the training. In a training experiment the animal 
20 was placed into a light room and, just after the animal had entered into a dark room, a guillotine door was 
closed, followed by delivery of an electric shock from the gid of the floor. After six hours, the animal was 
again placed into a light room for a retention experiment, and the time taken for the animal to enter the dark 
room was measured for evaluation of the effect of the sample. 

The difference in the response time between the physiological saline administration group and th 
25 scopolamine administration group was taken as 100%, and the effect of the sample was expressed in terms 
of the percentage antagonism by the sample (Reverse %). 

The results are shown in Table 3. 



30 




Table 


2 








AChE 


35 


Compd . 
No. 


Dose 
(mg/kg) 


inhibitory 
action 
(%) 


40 


Saline 




0 " 




1 


5 * 




i 


3 


17 ** 


45 




10 


36 " 






30 


47 *° 


50 




10 


3 




15 


30 
100 


14 

13 *° 
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Table 


3 


Compd . 
No. 


Dose 
(mg/kg) 


Reverse % 


4 ' 


.0.125 
0.25 


55 . . 
36 


13 


0.25 
0.5 


39 
27 


15 


1.0 
2.0 


51 
30 


IS" • 


0.5 
1.0. 


37 
39 


69 


0,5 
1.0 


. .22 
38 



The number of animals per dose was 10 to 17. 
NEs non-effective 

The above-described pharmacological experiments revealed that the compound of the present invention 
had a potent acetylcholinesterase inhibitory action. 

Among the compounds (I) of the present invention, the compound wherein R 1 is a group (II) or (III) 
derived from an indanone having an unsubstituted or substituted phenyl ring is preferable, and the 
compound wherein R 1 is a group represented by the general formula (II) are the most preferable. 
Specifically, particularly a compound wherein R 1 is a group derived from an indanone having an unsub- 
stituted or substituted phenyl ring has characteristics such as remarkable difference from the conventional 
acetylcholinesterase inhibitor in the structure, advantages with respect to the manufacture of pharmaceutical 
preparations by virtue of the potent acetylcholinesterase inhibitory action, large width between the main and 
the side effects, persistent activity, high water solubility, excellent stability, advantage in formulating into 
preparations, high bioavailability and excellent penetration into the brain. 

Therefore, the objects of the present invention are to provide a novel compound effective for various 
kinds of dementia and the sequelae of cerebrovascular diseases, to provide a process for preparing the 
same, and to provide a novel pharmaceutical comprising the same as an effective ingredient. 

Representative compounds of the present invention (Compd. Nos. 4, 13. 15, 19, and 69 in the above 
Table 3) were applied to toxicity tests on rats. As a result, all the compounds exhibited a toxicity of 100 
mg/kg or more, i.e., exhibited no serious toxicity. 

The compound of the present invention is effective for treatment, prevention, remission, improvement, 
etc. of various kinds of senile dementia, particularly senile dementia of the Alzheimer type; cerebrovascular 
diseases accompanying cerebral apoplexy, e.g. cerebral hemorrhage or cerebral infarcts, cerebral arterio- 
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sclerosis, head injury, etc.; and aprosexia, disturbance of speech, hypobulia. emotional changes, recent 
memory disturbance, hallucinatory-paranoid syndrome, behavioral changes, etc. accompanying encephalitis, 
cerebral palsy, etc. 

Further, the compound of the present invention has a strong and highly selective anticholinesterase 
5 action, which renders the compound of the present invention useful also as a pharmaceutical based on this 
kind of action. 

Specifically, the compound of the present invention is effective for, for example, Huntington's chorea, 
Pick's disease and delayed ataxia or tardive dyskiaesia other than senile dementia of the Alzheimer type. 
When the compound of the present invention is used as a pharmaceutical for these diseases, it may be 
70 orally or parenterally administered. In general, it is parenterally administered in the form of injections, such 
as intravenous, subcutaneous, and intramuscular injections, suppositories, or sublingual tablets. The does 
will remarkably vary depending upon the symptom; age, sex, weight, and sensitivity of patients; method of 
administration; time and intervals of administration and properties, dispensing, and kind of pharmaceutical 
preparations; kind of effective ingredients, etc., so that there is no particular limitation with respect to the 
75 dose. Normally the compound may be administered in a dose of about 0.1 to 300 mg. preferably 1 to 100 
mg, per day per adult, ordinarily in one to four portions. 

Pharmaceutical preparations in the dosage form of, e.g.. injections, suppositories, sublingual tablets, 
tablets, and capsules are prepared according to a method which is commonly accepted in the art. 

In preparing injections, the effective ingredient is blended, if necessary, with a pH modifier, a buffer, a 
20 suspending agent, a solubilizing agent, a stabilizer, a tonicity agent, a preservative, etc., followed by 
preparation of an intravenous, subcutaneous, or intramuscular injection according to an ordinary method. In 
this case, if necessary, it is possible to lyophilize these preparations according to an ordinary method. 

Examples of the suspending agents include methylcellulose, Polysorbate 80, hydroxyethylcellulose, 
acacia, powdered tragacanth, sodium carboxymethylcellulose, and polyoxyethylene sorbitan monolaurate. 
25 Examples of the solubilizing agent include polyoxyethylene hydrogenated castor oil, Polysorbate 80, 
nicotinamide, polyoxyethylene sorbitan monolaurate, Macrogol, and an ethyl ester of castor oil fatty acid. 

Examples of the stabilizer include sodium sulfite, sodium metasulfite, and ether, and examples of the 
preservative include methyl p-hydroxybenzoate, ethyl p-hydroxybenzoate, sorbic acid, phenol, cresol, and 
chlorocresol. 

30 

[Examples] 

The present invention will now be described in more detail with reference to the following Examples. It 
35 is needless to say that the technical scope of the invention of the present invention is not limited to these 
Examples only. 

In the following examples, all of the NMR values are those of the compounds measured in free form. 



40 Example 1 



1 -Benzyl-4-[2-[(1 -indanon)-2-yl]1ethylpiperidine hydrochloride 

45 



50 




0.37 g of 1-benzyl-4-[2-[(1-indanon)-2-yl]]ethylpiperidine was dissolv d in 10 ml of methanol, followed 
55 by addition of 0.1 g of 5% rhodium-carbon. The mixture was hydrogenated at room temperature under 
atmospheric pressure for 24 hr. The catalyst was filtered off, and the filtrate was concentrated in vacuo. The 
residue was purified by making use of a silica gel column (methylene chloride : methanol = 200 : 1). The 
eluate was concentrated in vacuo, and the residue was dissolved in methylene chloride. A 10% solution of 

35 
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10 



15 



20 



hydrochloric acid in ethyl acetate was added to the resulting solution, followed by concentration in vacuo to 
obtain a crystal, which was recrystallized from methanol/IPE to obtain 0.33 g (yield: 80%) of the title 
compound having the following properties: 
om.p. (*C): 224-225* C 



• elementary analysis: C 23 H 27 N0«HC1 

C H N 

calculated (%) i 74.68 7.63 3.79 
found (%) s 74 0 66 7.65 3.77 

Example 2 

1 -Benzyl-4-[2-[(1 -indanon)-2-ylidenvniethylpiperidine hydrochloride 



25 



30 



50 




CH 3 ^Qi-CH 2 -{3 ' HC1 



0,32 g of 60% sodium hydride was washed with hexane, and 10 ml of THF was added thereto. A 
solution of 2.12 g of diethyl 1-indanon-2-ylphosphonate in 30 ml of THF was dropwise added thereto at 
0* C. The mixture was stirred at room temperature for 30 min and again cooled to 0° C, followed by addition 
of a solution of 3.43 g of l-benzyl-4-piperidineacetoaldehyde in 10 ml of DMF. The mixture was stirred at 

35 room temperature for 2 hr and at 50 *c for 2 hr and then refluxed for 2 hr while heating the mixture. 
Methanol and 20% sulfuric acid were added at 0*C to the reaction mixture. 10 min after the addition, the 
reaction mixture was made basic with an aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic phase was washed with a saturated saline solution, dried over magnesium sulfate, and 
concentrated in vacuo. The resulting residue was purified by making use of a silica gel column (methylene 

40 chloride : methanol = 500 : 1). The eluate was concentrated in vacuo, and the residue was dissolved in 
methylene chloride. A 10% solution of hydrochloric acid in ethyl acetate was added to the resulting solution, 
followed by concentration in vacuo to obtain 0.78 g (yield: 27%) of the title compound. 1.37 of diethyl 1- 
indanon-2-ylphosphorate was also recovered, 
o molecular formula; C23H2sNO©HCI 
o 'H-NMR (CDCIa) 5 ; 1.1 0-2.1 3(7H,m), 2.26 (2H,t), 2.88(2H,bd), 3.48(2H,s). 6.72 ~7.07(2H,m), 7.30- 
(5H,s), 7.10-8.00 (5H.m) 



Example 3 

l-benzyl-4-piperidine-carboaldehyde having the formula: 



OHC-Qi-CHi-^ 




was prepared in the following way. 
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26 grams of methoxym8thylene-trjphenylphosphonium chloride was suspended in 200 ml of anhydrous 
ether. 1.6M solution in hexane of n-butyl lithium was added dropwise to the suspension at the room 
temperature. The mixture was stirred at the room temperature for 30 minutes and cooled down to 0*c. 
Then 30 ml of a solution in anhydrous ether of 14.35 g of l-benzyl-4-piperidone was added to the mixture. 

5 It was stirred at the room temperature for 3 hours and filtrated to remove out the insoluble. The filtrate liquid 
was concentrated at a reduced pressure. The obtained concentrate was dissolved in ether and extracted 
with 1 N hydrochloric acid. An aqueous solution of sodium hydroxide was added to the extract to have pH 
value of 12. The resultant was extracted with methylene chloride. The extract was dried with magnesium 
sulfate and concentrated at a reduced pressure. The residue was purified with a column filled with silica gel 

w to obtain 5.50 g of an oil with a yield of 33 percent. 

The oil was incorporated into 40 ml of methanol and 40 ml of 1N hydrochloric acid was added to the 
solution. It was heated so as to make reflux for 3 hours and then concentrated at a reduced pressure. The 
residue was dissolved in water. An aqueous solution of sodium hydroxide was added to the solution to have 
a pH value of 12 and the solution was extracted with methylene chloride. The extract was washed with 

75 saturated salt solution and dried with magnesium sulfate. It was further concentrated at a reduced pressure 
and the residue was purified in a column charged with silica gel. 2.77 g of the intended compound was 
obtained with a yield of 54 percent. In analysis, its molecular formula was found to be C13H17NO and 1H- 
NMR (CDCl 3 )5, 1 .40-2.40(7H,m), 2.78(2H, dt), 3.45(2H,S), 7.20(5H,S), 9.51(1 H.d). 

The compound may be produced according to the methods shown in (1) Arm. Kim. Zh., 36(9), 614-17 

20 (1983) by R.A. Kuroyan, A.I. Markosyan, G.M. Snkhchyan and S. A. Vartangan and (2) Ind. Chim. Beige, 32, 
64-5 (1967) by B. Hermans and P. Van Daele. 



25 



30 



50 



55 



l-BenzyM-ftS^-dimethoxy-l-indanon^'ylidenyllmethylpiperidine hydrochloride 

o 



This reaction was conducted in an argon atmosphere. 

35 2.05 mt of diisopropylamine was added to 10 ml of anhydrous THF, followed by addition of 9.12 ml 
of a 1.6 M solution of n-butyllithium in hexane at 0*C. The mixture was stirred at 0*C for 10 min and then 
cooled to -78° C, and a solution of 2.55 g of 5,6-dimethoxy-1-indanone in 30 mt of anhydrous THF and 
2.31 mt of hexamethyl-phosphoric amide were added thereto. The mixture was stirred at -78° C for 15 min, 
and a solution of 2.70 g of 1-benzyl-4-piperidinecarboaldehyde in 30 ml of anhydrous THF was added 

40 thereto. The temperature of the mixture was gradually raised to room temperature, followed by stirring for 2 
hr. An aqueous 1% ammonium chloride solution was added thereto, and the organic phase was separated. 
The water phase was extracted with ethyl acetate, and the organic phases were combined with each other. 
The combined organic phase was washed with a saturated saline solution, dried over magnesium sulfate, 
and concentrated in vacuo. The resulting residue was purified by making use of a silica gel column 

45 (methylene chloride : methanol = 500 : 1 - 100: 1). The eluate was concentrated in vacuo, and the residue 
was dissolved in methylene chloride. A 10% solution of hydrochloric acid in ethyl acetate was added to the 
resulting solution, followed by concentration in vacuo to obtain a crystal, which was recrystallized from 
methanol/IPE to obtain 3.40 g (yield: 62%) of the title compound having the following properties: 
om.p. (*C): 237-238* C (dec.) 



elementary analysis: C 24 H 27 N0 3 ° HC1 

C H N 

calculated (%) : 69.64 6.82 3.38 
found (%) : 69.51 6.78 3.30 
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Example 4 

5 1 -Benzyl-4-[(5,6-dimethoxv-1 «indanon)-2'ynmethyipiperidine hydrochloride 



25 



30 



35 



40 



45 



50 




cHa ~0~ cH2 ~0 ■ hci 



0.4 g of l-benzyl-4-[(5,6-dimethoxyM-indanon)-2-ylidenyl]methylpiperidine was dissolved in 16 ml of 
THF, followed by addition of 0.04 g of 10% palladiumcarbon. The mixture was hydrogenated at room 
temperature under atmospheric pressure for 6 hr. The catalyst was filtered off, and the filtrate was 
concentrated in vacuo. The residue was purified by making use of a silica gel column (methylene chloride : 
20 methanol = 50 : 1). The eluate was concentrated in vacuo, and the residue was dissolved in methylene 
chloride. A 10% solution of hydrochloric acid in ethyl acetate was added to the resulting solution, followed 
by concentration in vacuo to obtain a crystal, which was recrystallized from methanol/IPE to obtain 0.36 g 
(yield: 82%) of the title compound having the following properties: 
om.p.fC): 21 1 -21 2* C (dec.) 



• elementary analysis s C 24 H 29 N0 3 ° HC1 

C H N 

calculated (%) : 69.30 7.27 3.37 
found (%) : 69.33 7.15 3.22 



Example 5 



2-f4-(1 '-Benzylpiperidinetethyl1-2,3-dihvdro-1 -oxypYrrolof3,4-blpyridine dihydrochloride 




J-CHaCHa-QM-CHa"^ • 2HC1 



12.6 g of 2-hydroxymethylnicotinic acid lactone and 40 g of 4-<2-aminoethyl)benzylpiperazine were 
stirred in a sealed tube at 200* C for 7 hr. Thereafter, the reaction mixture was purified by making use of a 
silica gel column, and a hydrochloride of the purified product was prepared by an ordinary method, thereby 
preparing 6.37 g of dihydrochloride of the object compound. 
55 o m.p. ('Q: 143.5-145* C 



38 



EP 0 296 560 A2 



• elementary analysis: CjiI^gN^CWHCl 



calculated (%) : 61.77 



6.66 



10.29 



found (%) 



61.49 



6.68 



9.98 



Example 6 



2-[4'-(l'-Benzylpiperidine)ethyl>2,3-dihydro-5.6-dimethoxyoxypyrrolo[3.4-b]benzene hydrochloride 



CH-aO 



CH 3 G 




if N-CHaCHa 




2HC1 



0.5 g of a.a-dihydro-S.B-dimethoxyoxypyrrolofai^benzene was dissolved together with a catalytic 
amount of potassium iodide in DMF. 0.21 g of sodium hydride (60%) was added to the resulting solution 
while cooling and stirring the solution. Thereafter, 1 g of 2 t 3-dihydro-5,6-dimethoxyoxypyrrolo[3,4-b]benzene 
was added thereto, and the mixture was stirred at 80* C for 4 hr. After the completion of the stirring, H 2 0 
was added thereto, followed by extraction with chloroform. The chloroform phase was washed with water 
and dried (over MgSO*). The solvent was distilled off, and the residue was purified with silica gel, thereby 
preparing an oleaginous object compound. A hydrochloride of the object compound was prepared by an 
ordinary method, thereby obtaining about 0.2 g of a creamy crystal. 

o molecular formula; C24H30N2O302HCJ 

o 1 H-NMR(CDCI 3 )5 ; 

1.12-3.40H,m), 2.72~3.0G(2H,m), 3.48{2H,s), 3.62(2H,t), 3.95(6H.s), 4.26(2H,s), 6.90(1 H.s). 7.28(6H,s) 



Example 7 



4-[N-(o-Aminobenzyl)ethyf3-1-benzylpiperidtne 



30 g of 2-nitrobenzaldehyde, 21.4 g of 1-benzyl-4-aminoethylpiperidine, and 100 ml of methanol were 
stirred in a nitrogen stream at room temperature for 3 hr. The resulting reaction mixtur was cooled with ice, 
and a solution of 16 g of sodium borohydride in 30 ml of MeOH was dropwise added thereto. The reaction 
was allowed to proceed at room temperature for an additional 1 hr. The reaction mixture was poured into 
water, extracted with m thy I chloride, extracted three times with 150 ml of 10% hydrochloric acid, and 
washed with methylene chloride. Sodium carbonate was added to the water phase to adjust a pH value to 




SHa 
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10, followed by extraction with methylen chloride. The extract was dried over anhydrous magnesium 
sulfate, and the solvent was distilled off in vacuo, thereby preparing 28.4 g of 1-benzyl-4-[N-(o-nitrobenzyi)- 
ethyl]piperidine. 

This compound was dissolved in 100 ml of methanol and hydrogenated in the presence of 3 g of 10% 
s palladium-carbon (hydrous) at a pressur of 4 kg/cm 2 , thereby preparing 25.6 of the title compound, 
o molecular formula; C21H29N3 

o 'H-NMR(CDCI 3 ) 5 ;1.0 -2.1(9H,m), 2.64 (2H t t), 2.90(2H,m) f 3.47(2H.s). 6.65 <2H,m). 7.02(2H.m). 7.30- 
(5H,s) 

10 

Example 8 



;s 3-f2-(1-Benzyl-4-piperidyl)ethyi-2-(1H t 3H)-quina2Qlinone 



20 




s-ch 3 ch,^Qn-ch 3 -{3 



25 25.6 g of 4-[N-(o-aminobenzyl)ethyl]-1-ben2ylpiperidine, 15 g of l,l'-carbonyldiimidazole, and 100 ml 
of methanol were heated under reflux for 12 hr. After the completion of the reaction, the reaction mixture 
was poured into water, extracted with methylene chloride and dried over magnesium sulfate. The solvent 
was distilled off in vacuo therefrom. 

The residue was purified by silica gel column chromatography (5% MeOH-CH 2 Cl 2 ) and recrystallized 
30 twice from ethyl acetate, thereby preparing 3.0 g the title compound, 
o molecular formula; C22H27N 3 0 

o *H-NMR(CDCl 3 ) a ;1.0 ~2.1(9H,m), 2.7 ~3.0(2H,m). 3.2 ~3.6(4H,m), 4.4 (2H,s), 6.5 ~7.4<8H,m). 7.75- 
<1H,S) 



35 



Example 9 



40 H4-(1 / -Benzylpiperidine)ethyl-1 ,2,3.4-tefrahydro^methyl-5H-f1 ,41-benzodiazepin-2-one dihydrochloride 



45 



SO 




CH a CH 2 -(^N-CH 2 -(3 



) 



2HCi 



N 
I 

CH 3 



0.35 g of sodium hydride was suspended in 0.5 m t of dimethylformamide (DMF). The suspension was 
stirred while cooling it with ice, and 0.52 g of 1 ,2,3.4-tetrahydro-4-methyl-5H-[1 ,4]-benzodiazepin-2-one 
dissolved in 3 ml of DMF was dropwise added thereto, followed by stirring at room temperature for 30 min. 
0.81 g of N-benzyl-4-(2-chloromethyl)pip ridine hydrochloride dissolved in 3 ml of DMF was dropwise 
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added thereto, and the mixture was stirred at 60 to 70 *C for 7 hr. The reaction mixture was poured into 
ice/water and extracted with methylene chloride. The extract was washed with a saturated saline solution 
and dried over magnesium sulfate. The solvent was distilled off in vacuo. The residue was purified by silica 
gel column chromatography. A hydrochloride of th purified product was prepared by an ordinary method. 
5 Thus there was obtained 0.17 g of a paJe yellow amorphous substance (yield: 13.5%). 
o molecular formula; C24H31N3O02HCI 

o 1 H-NMR(CDCI 3 ) S ; 1.25~2.02(9H.m), 2.52 (3H,s), 2.79~2.95(2H,bd), 3.10(2H, s), 3.48(2H.s). 3.54(2H.s), 
3.91 (2H, bt), 7.14~7.45(9H,m) 

70 

Example 10 



75 1 J4J] '-Benzylpiperidine)ethyl]-1 ,2.3,4-tetrahydro-5H-1 -benzazepin-2-one hydrochloride 



0.27 g of sodium hydride was suspended in 0.5 ml of dimethytformamide (DMF). The suspension was 
stirred while cooling it with ice. 0.60 g of 1 ,2,3,4-tetrahydro-5H-1-benzazepin-2-one dissolved in 4 mt of 
DMF was dropwise added thereto. The mixture was heated at 60 "C for 15 min and then cooled with ice. 
1.02 g of N-benzyl-4-(2-chloromethyl)piperidine hydrochloride was added thereto, and the mixture was 
stirred at 60* C for 3.5 hr. The reaction mixture was left to stand for cooling, poured into ice/water, and 
extracted with methylene chloride. The extract was washed with water and dried over magnesium sulfate. 
The solvent was distilled off in vacuo. The residue was purified by silica gel column chromatography. A 
hydrochloride of the purified product was prepared by an ordinary method. Thus there was obtained 1 .40 g 
of the title compound (yield: 94.8%). 
o molecular formula; C24H30N2O0HCI 
o 'H-NMRfCDCb) 5 ; 1.20-1 .92(1 1H,m), 2.20 ~2.24<4H,bS), 2.60~2.88(4H,m), 3.44 (2H,s), 7.12-7.24- 
(9H,m) 



20 




25 



40 



Example V\_ 
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N-f4-(1 '-Benzylpiperidyl)ethvl1-5,6,1 1 ,12-tetrahydrodibenzo[b,f]azocin-6-one hydrochloride 

0 i w = 



2.24 g of 5,6,1 1,12-tetrahydrobenzo[b,f]azocin«6<>ne and 60% sodium hydride were added to 20 mi of 
dimethylformamide. The mixture was stirred at 60* C for 1 hr, and 0.7 g of 1-benzyl-4-chloroethylpiperidine 
75 was added thereto, followed by the reaction for an additional 3.5 hr. 

The reaction mixture was poured into 20 ml of water, extracted with ethyl acetate, washed with a 
saturated saline solution, and dried over magnesium sulfate. The solvent was distilled off therefrom in 
vacuo. 

The residue was purified by silica gel column chromatography (5% MeOH in CH 2 Ct 2 ), thereby 
20 preparing 0.6 g of the title compound. 

o molecular formula; C29H32N2O0HCI 

o 1H-NMR(CDCI 3 ) 5 ; 1.1 ~2.2(9H,m), 3.7 -4.1(4H,m), 4.15~4.5(2H,m), 4.46 (2H,s), 6.8 ~7.4(13H,m) 



Example 12 

1 0-[4-(1 '-Benzylpiperidine)ethylH 0,11 -dihydro-5-methyl-5H-dibenzo[b,e1[1 ,4]diazepin-1 1 -one hydrochloride 




HCl 



iCHa 



0.25 g of sodium hydride was suspended in dimethylformamide (DMF). The suspension was stirred 
45 while cooling it with ice. 0.58 g of lO.H-dihydro-S-methyl-SH-dibenzofb.eHl^ldiazepin-ll-one dissolved in 
5 ml of DMF was dropwise added thereto. The mixture was stirred at 40 to 50° C for 20 min and then 
cooled with ice. 0.71 g of 4-(aminoethyl)-1-benzylpiperidine was added thereto, and the mixture was stirred 
at 45 to 55* C for 6 hr. The reaction mixture was poured into ice/water and extracted with methylene 
chloride. The organic phase was washed with a saturated saline solution and dried over magnesium sulfate, 
so The solvent was distilled off in vacuo. The residue was purified by silica gel column chromatography. A 
hydrochloride of the purified product was prepared by an ordinary method. Thus there was obtained 0.78 g 
of a pale yellow amorphous substanc (yield: 65.4%). 
o molecular formula; C28H31N3O0HCI 
o l H-NMR(CDCI 3 ) 5 ; 1.20-1 .91 (11 Km). 2.60~3.00(2H,bs), 3.22(3H.s), 3.41 (2H f s). 6.87~7.08(3H,m), 
55 7.08(9H.m), 7.64(1 H.dd) 



Example 13 
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Isopropyl 3-[[4-(1 ^benzvlpiperidineipropionyllamino^pyrazinecarfaoxylate hydrochloride 

^N>^C0MHCHaCH a -^»-CHa-O 

r II w w • hci 

CH 3 CH 3 



18 g of 2.3-pyrazinecarboxylic anhydride was added to 200 ml of isopropyl alcohol, and the mixture 
was refluxed for 1 hr. Thereafter, the alcohol was distilled off therefrom. The resulting solid was dissolved in 
THF t and 30.6 g of 4-(2-aminoethyl)-benzylpiperidine and 21 g of 1-hydroxybenzotriazole were added 

*5 thereto. The mixture was stirred while cooling, and 29.7 g of DCC was added to the mixture, followed by a 
reaction at room temperature overnight. The reaction mixture was filtered and THF was distilled off from the 
filtrate, followed by addition of methylene chloride. The mixture was washed with an aqueous saturated 
potassium carbonate solution and then with a saline solution and dried. The solvent was distilled off 
therefrom. The residue was purified by making use of a silica gel column. The resulting crystal was 

20 recrystallized from ether-hexane, thereby preparing 8.81 g of a white crystal of the object compound. A 
hydrochloride of the compound was prepared by an ordinary method. 



elementary analysis: C 23 H 30 N 4 O 3 -HCl*l/2H 2 O 

C H N 

calculated (%) : 60.58 7.07 12.29 
found (%) : 60.54 7.00 12.29 



Example 14 



N-[4 -(1 / -(p-Hydroxybenzyl)piperidine)ethyih2-quinoxalinecarboxylic amide hydrochloride 



Q 



45 




2 g of 2-quinoxalinecarboxylic acid chloride was reacted with 2.52 g of 1-(p-methoxybenzyl)-4- 
piperidineethylamine in the presence of 2 g of triethylamine in THF at room temperature. The reaction 
mixture was post-treated by an ordinary method and purified by column chromatography, thereby preparing 
2.5 g of N-[4 -{1.'-{p-methoxyben2yl)piperidine)ethyl]-2-quinoxalinecarboxylic amide. 

This compound was dissolv d in 1 g of methylene chloride and reacted with BBr3 for demethylation. 
The product was purified by column chromatography, thereby preparing 0.3 g of a product A hydrochloride 
of the product was prepared to obtain 0.2 g of a creamy crystal. 

• molecular formula; C23H 2 sN4 02«HCI 

• 'H-NMRfCDCia) 5 : 1 .08-1 .92(9H,m), 2.84 ~3.18(2H,m), 3.24~3.64(2H,m), 3.52 (2H,s), 6.60(2H,d). 7.05- 
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(2H,d), 7.17 (2H,s), 7.64-8.1 4(4H.m), 9.53(1 H,m) 



Example 15 



5 



N-K-Q '-BenzylpiperidyltethviK-quinoxalinecarboxylic amide 



10 



0 

ii 

WCNHCH*CH 3 




75 



40 g of 2-quinoxaloyl chloride was added to a mixture of 4.6 g of 1-benzyl-4-aminoethylpiperidine, 50 
m I of pyridine, and 4-dimethylaminopyridine while stirring the mixture at room temperature, followed by a 
reaction for 3 hr. Thereafter, the reaction mixture was poured into water, extracted with methylene chloride, 
and dried over anhydrous magnesium sulfate. The solvent was distilled off therefrom. 

The residue was purified by silica gel chromatography (5% MeOH-CH 2 Cl 2 ) and recrystailized from 
ethyl acetate, thereby preparing 3.0 g of the title compound. 

o molecular formula; C 2 3H 2 sN*0 2 oHCI 

o 1 H-NMR(CDCIa) 6 ; 1.16-2.20(9H.m), 2.76 -3.04(2H,m), 3.49(2H,s), 3.48-3.68 (2H,t), 7.13-7.40(5H,m), 
7.70-8.26 (4H,m), 9.64(1 H,s) 



47 g of 4-(N-benzoylpiperidyl) acetate, 8 ml of thionyl chloride, and 20 ml of benzene were heated 

45 under reflux for 2 hr. Thereafter, the solvent was distilled off in vacuo. 

The residue was dissolved in 20 mi of THF. The resulting solution was dropwise added to a mixture of 
1.86 g of aniline, 10 g of triethylamine, and 30 ry\l of THF while cooling the mixture with ice and. at the 
same time, stirring the mixture, followed by a reaction at room temperature for about 1 1 hr. The reaction 
mixture was poured into water and extracted with methylene chloride. The extract was washed with a 

so saturated saline solution and dried over magnesium sulfate. The solvent was distilled off in vacuo. The 
residue was purified by silica gel chromatography (5% MeOH in CH 2 Cl 2 ) to prepare 0.9 g of 4-(N- 
benzoylpiperidyI)acetartilide. 

0.9 g of 4-(N-benzoylpiperidyl)acetanilide was dissolved in 10 ml of THF. A solution of 0.38 g of lithium 
aluminum hydride in 30 ml of THF was dropwise added to the resulting solution while cooling and stirring 

55 the solution. The mixture was heated under reflux for additional 1 hr. After the completion of the reaction, 
water was added thereto. The resulting precipitate was removed by filtration. The filtrate was extracted with 
ethyl acetate, washed with a saturated saline solution, and dried over anhydrous magnesium sulfate. The 
solvent was distilled off in vacuo to prepare 0.7 of 1-benzyl-4-(N'-phenylaminoethyl)piperidine. 



Example 16 



30 



1-Benzyl-4-(N'-phenylaminoethyl)piperidine 



40 
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' 7.0-7.4 (7H,m) 

l 

5 

Example 17 



o molecularformula; C20H26N2 
o 'H-NMRfCDCb) 5 ; 1.0 ~2.2(9H t m), 2.85 (2H,m), 3.10(2H.t), 3.44(2H,s), 3.7 (1H.bs). 6.4 -6.8(3H t m), 



70 N-[4 -(1 -Benzylpiperidyl)ethyl]acetanilide 



75 



35 



40 



45 



50 



55 



CH,CNCH a CH a -(^N-CH a -0 




20 

0.4 g of acetyl chloride was dropwise added to a mixture of 0.7 g of 1-benzyl-4-(N'-phenylaminoethyl)- 
piperidine, 2.0 g of triethylamine, and 20 m t of THF while cooling the mixture with Ice under stirring. 

The reaction was allowed to proceed at room temperature for 3 hr, and 20 ml of water was added 
25 thereto, followed by extraction with methylene chloride. The extract was washed with a saturated saline 
solution and dried over anhydrous magnesium sulfate. The solvent was distilled off therefrom in vacuo. The 
residue was purified by column chromatography (5% MeOH in CH 2 Cl2), thereby preparing the title 
compound. 

o molecular formula; C23H28N2O 
30 o 'H-NMR(CDCI 3 ) S ; 1.0 -2.1(12H,m), 2.6 -3.0(2H,m), 3.39(2H,s), 3.67(2H.t), 6.9 -7.5(1 0H,m) 



Example 18 

N-(3V-Dimethoxyphenyl)-N-[4 -(I'-benzylpiperidyQethyll^fluorocinnamamide hydrichloride * 

0 

F ^3~ CH=CHCNCH2 ^ 





HCl 



CHaO " OCH 



0.51 g of p-fluorocinnamoyl chloride was added to a mixture of 1.0 g of 1-benzyl-4-[N -(3 ,5 - 
dimethoxyphenyl)aminoethyl]piperidine, 2.0 g of triethylamine, and 20 ml of THF while cooling the mixture 
with ice under stirring. The reaction was allowed to proceed at room temperature for 2 hr. Thereafter the 
reaction mixture was poured into water, extracted with ethyl acetate, washed with a saturated saline 
solution, and dried over anhydrous magnesium sulfate. The solvent was distilled off therefrom in vacuo. 

The residue was purified by silica gel chromatography (5% MeOH in CH2C12). A hydrochloride of the 
product was prepared by an ordinary method, thereby obtaining 0.9 g of the title compound. 

o molecular formula; C31H35N2O3F0HCI 

o 'H-NMR(CDCI 3 ) 5 ; 1.1 ~2.1(9H,m), 2.7 -3.0(2H,bd), 3.51 (2H,s), 3.83(8H,m). 6.1 -6.4(4H,m). 6.9 -7.8- 
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(10H,m) 
Exampl 19 

N.f4 , .(1 , .Benzylpiperidine)ethvn-N-phenylnicotinamid dihydrochloride 

0 

II 



N 0~ C I CHaCHa "O l ~ CHa "O . 2HC1 

6 

20 0.70 g of N-[4-(l'-ben2ylpiperidine)ethyl]aniline and a catalytic amount of 4-(N,N-dimethylamino)- 
pyridine were dissolved in 30 ml of pyridine. The resulting solution was stirred while cooling it with ice. 
0.85 g of isonicotinoyl chloride was added thereto, followed by stirring for 3.5 nr. The solvent was distilled 
off in vacuo. The residue was purified by making use of a silica gel column. A dihydrochloride of the 
purified product was prepared by an ordinary method. Thus there was obtained 0.75 g of a pale yellow 
25 amorphous substance (yield: 73.0%). 

® molecular formula; C26H29N3O2HCI 
o 'H-NMR(CDCI 3 ) 5 : 1.1 3-2.01 (9H.m), 2.81 (2H,bd). 3.44(2H.s), 3.88(2H,bt). 6.84-7.26(1 2H,m). 8.31- 

(2H,d) 



40 



Example 20 



35 4-0 -Benzylpiperidine)propananilide hydrochloride 



0.5 g of aniline and 1 g of triethylamine were dissolved in THF. 1 g of 4-<1-benzylpiperidine)propionyl 
45 chloride was dropwise added to the resulting solution while stirring the solution, followed by a reaction at 
room temperature for 5 hr. Thereafter the solvent was distilled off and methylene chloride was added to the 
residue. The resulting solution was washed with water and dried over MgStX The solvent was again 
distilled off and the residue was purified by making use of a silica gel column, thereby preparing the object 
compound in the form of oleaginous matter. A chloride of this compound was prepared by an ordinary 
so method, thereby obtaining 0.14 g of a white crystal. 
om.p.('C): 197.5-198* C 



55 



46 



70 



T5 



20 



■ 25 



30 



35 



40 



45 



50 



55 



EP 0 296 560 A2 

• elementary analysis: C 21 H 26 N 2 C * H< "^ 

C H N 

calculated (%) : 70.28 7.58 7.81 

found (%) : 70.50 7.58 7.83 



Example 21 



N-f3 -(1 -Benzylpyrrolidlne)methyl]benzamide hydrochloride 



Or 



II 

iNHCH: 



^QN-CH 2 ^Q HC1 



0.74 g of benzyl chloride was reacted with 1 g of 3-(2 -aminomethyl)benzylpyrrolidine in the presence 
of 1.5 g of triethylamine in THF at room temperature while stirring the reaction system. The reaction mixture 
was post-treated by an ordinary method and purified by column chromatography, thereby preparing 0.32 g 
of the object compound. A hydrochloride of the compound was prepared by an ordinary method. 

o molecular formula; C19H22N2O0HCI 

o 'H-NMRfCDCfo) 5 ; 

1.48-3.08(7H,m). 3.44(2H.d), 3.62(2 H.d), 7.04-7.88(1 0H,m) 



Example 22 



4-[4 -(N-Benzyl)piperidyt1-3-hydroxy-p-methoxybutyrophenone 



0 OH 
II J 



CH 3 Q 




CH,CHCH a -(^H-CHa-^3 



2 mi of diisopropylamine was added to 7 ml of THF in a nitrogen stream. 7.6 ml of a 1.6 M solution 
of n-butyllithium in hexane was added thereto at 0* C. The mixture was stirred for 10 min and then cooled 
to -78* C. A solution of 1.65 g of p-methoxyacetophenone in 10 ml of THF was added thereto, and the 
mixture was stirred for 20 min. Further, a solution of 2.4 g of 1-benzyl-4-piperidinecarboaldehyde in 10 ml 
of THF was add d thereto, and the mixture was stirred for 10 min. An aqueous 1% ammonium chloride 
solution was added to the reaction mixture, followed by extraction with methylene chloride. The extract was 
washed with a saturated saline solution and dried over anhydrous magn sium sulfate. The solvent was 
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distilled off in vacuo. The residue was purified by silica gel column chromatography (5% MeOH-CH 2 Cl2), 
thereby preparing 2.0 g of the title compound, 
o molecular formula; C23H29NO3 

o 1 H-NMR(CDCb) 5 ; 1.0 ~2.2(9H,m), 2.6 ~3.4(5H,m), 3.43(2H.s), 3.81(3H,s). 4.1(1H), 6.83(2H,d). 7.17- 
(5H,s), 7.82(2H,d) 



70 



Example 23 



4-[4 -N-BenzyOpiperidylj-p-methoxybutyrophenone hydrochloride 



75 



20 



CH 3 0 



u 



HCl 



0.54 g of 4-[4'-(N-benzyl)piperidyl]-3-hydroxy-p-methoxybutyrophenone, 0.1 g of p-toluenesulfonic acid, 
and 30 ml of toluene were heated under reflux for 5 hr by making use of a Dean-Stark reflux condenser. 

25 After the completion of the reaction, the reaction mixture was poured into an aqueous potassium carbonate 
solution, extracted with methylene chloride, and dried over anhydrous magnesium sulfate. The solvent was 
distilled off in vacuo. The residue was purified by column chromatography (5% MeOH-CH 2 Cl2) to prepare 
0.45 g of l-ben2yl-4-[4-<p-methoxyphenyl)-4-oxobutyl]piperidine. This compound was dissolved in 20 ml of 
MeOH and 40 mg of 10% palladium-carbon (anhydrous) was added thereto to effect hydrogenation at room 

30 temperature under atmospheric pressure for 1.5 hr. The insolubles were filtered off, and the solvent was 
distilled off in vacuo. A hydrochloride of the product was prepared by an ordinary method. The hydrochlo- 
ride was recrystallized from MeOH-IPE, thereby preparing 0.2 g of the title compound, 
o molecular formula; C22H29NO20HCI 

o <H-NMR(CDCI 3 ) 5 ;1.4 ~2.3(11H,m), 2.4 ~2.7(2H,m), 2.95(2H t t) t 3.55(2H.s). 3.87(3H.s), 6.93(2H,d). 7.1 
35 -7.5(5H, m), 7.94(2H,d) 



Example 24 



N-[4-(1 '-Benzylpiperidinetethyll-S-furancarboxyiic amide hydrochloride 




1.64 g of 4-(2-aminoethyl)-1-benzylpiperidine and 2.67 g of potassium carbonate were added to a 
mixture comprising 40 ml of chloroform and 40 ml of water. The mixture was stirred for 1 hr while cooling 
55 it with ice. The organic phase was separated, washed with a saturated saline solution, and dried over 
magnesium sulfate. The solvent was distilled off in vacuo and the residue was purified by making use of a 
silica gel column. A hydrochloride of the product was prepared by an ordinary method, thereby obtaining 
1.60 g of the title compound in the form of a pale yellow amorphous substance (yield: 61.1%). 
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o molecular formula; CigH2*N 2 02oHCI 

o 1 H-NMR(CDCI 3 ) S ; 1. 47-2.1 0(9H,m), 2.81 (2H.bd), 3.25-3. 47(4H,m), 5.80(1 H, bs), 6.51(1H,dd), 
7.1 5-7.1 9(6H,m) f 7.82(1 H.dd) 

5 

Example 25 



70 N-{4 -Benzylpiperidine)ethyl]benzamide 



p _ 

^^CSHCHaCH, -/~VcH s 

20 

1.47 g of N-(1-adamantanemethyl)-4-(2-aminoethyl)piperidine and 0.73 g of potassium carbonate were 
added to a mixture comprising 15 mt of chloroform and 15 ml of water. The mixture was vigorously stirred 
while cooling it with ice. 0.90 g of benzoyl chloride was added to the mixture, followed by stirring at room 
temperature overnight. The organic phase was separated, washed with water and saturated saline solution, 
25 and dried over magnesium sulfate. The solvent was distilled off in vacuo. The residue was purified by 
making use of the silica gel column. The purified product was recrystallized from benzene-n-hexane. 
thereby preparing 1.47 g of the title compound in the form of a pale yellow plate crystal (yield: 72.6%). 
o molecular formula; C25H36N2O 
o 1 H-N MRfCDCb) 6 ; 1.29~2.28(27H,m), 2.72(2H.bs), 3.43(2H,q). 6.01(1H,bs), 7.31 -7. 43(3 H,m), 7.67- 
30 (1H,dd) 



35 



40 



50 



Example 26 



N-Methyl-N-[4 -(1 -benzylpiperidine)ethyl]benzamide hydrochloride 



0 

ll r\ 

QjJ CH 3 OJ • KCl 



0.18 g of sodium hydride was suspended in 2 ml of tetrahydrofuran (THF). The suspension was stirred 
while cooling it with ice. A solution of 1.45 g of N-[4-(r-benzylpiperidine)ethyl]benzamide dissolved in 5 
ml of THF was dropwise added thereto. The mixture was stirred at room temperature for 1 hr and again 
cooled with ice. 0.36 ml of methyl iodide was added thereto, followed by stirring at room temperature 
overnight. The reaction mixture was poured into ice/water, extracted with chloroform while conducting 
salting out, washed with a saturated saline solution, and dried over magnesium sulfate. The solvent was 
distill d off in vacuo and the residue was purified by silica gel chromatography. Thus there was prepared 
55 0.60 g of yellow oleaginous matter (yield: 47.0%). 

The starting material (0.22 g) remaining unmethylated was recovered (recovery: 15.2%). A hydrochlo- 
ride of th obtained oleaginous matter was prepared by an ordinary m thod, thereby obtaining 0.52 g of the 
titl compound in th form of a yellow amorphous substanc (yield: 37.6%). 
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o molecular formula; C2SH38N2O0HCI 

o 'H-NMRfCDCIa) 5 ; 0.92-3.60(63H.m), 7.29(5H.s) 



5 Example 27 



10 



15 



N»[4'(1-Cyclohexylmethvlpipericlvl)ethvlT-N-methvlbenzamide hydrochloride 



0 • 

^^CNTH,CH,-(^i\ t -CH 2 -(T) 
QTcHa • HCl 



20 0.6 g of N-methyl-N-(4'-piperidylethyl)ben2amide, 1.2 g of cyclohexyl bromide. 2.0 g of sodium 
bicarbonate, and 30 ml of methyl ethyl ketone were heated under reflux for 7 hr. After the completion of 
the reaction, water was added to the reaction mixture, followed by extraction with ethyl acetate. The extract 
was washed with a saturated saline solution and dried over anhydrous magnesium sulfate. The solvent was 
distilled off in vacuo. The residue was purified by silica gel chromatography (5% MeOH-CH 2 Cl 2 ), thereby 

25 preparing 0.3 g of the title compound. 

o molecular formula; C22H34.N20®HCI 

o 'H-NMRfCDCb) 5 ; 0.8 -1.1 (20H, m), 1.1 -1-6 (4H, m) . 1.8 -2.6(5H,m) . 7.4 (5H, s) 
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Examples 28 to 177 

The compounds synthesized in the same manner as that of Examples 1 to 27 are shown in Tables 4 to 

8. 
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Example 178 



1 -Benzoyl-4-f (5,6-dimethoxy-1 -indanon)-2-yl]methylpiperidine 



0.85 g of 5,6-dimethoxy-1-indanone and 1.38 g of 1-benzoyl-4-piperidinecarbaldehyde were dissolved in 
20 ml of anhydrous THF to obtain a solution. 1 .02 g of 28 % sodium methylate was added to the solution at 
0° C. The obtained mixture was stirred at a room temperature for 2 hours, diluted with ethyl acetate, washed 
with a saturated aqueous solution of common salt, dried over magnesium sulfate and concentrated in a 
vacuum. The obtained residue was purified through a silica gel column to obtain 1.23 g of 1-benzoyl-4-[(5,6- 
dimethoxy-1-indanon)-2-yIidenyl]methyIpiperidine (yield : 71 %). 

1.23 g of this compound was dissolved in 20 ml of THF, followed by the addition of 0.3 g of 10 % 
palladium/carbon. After the hydrogenation had been carried out at a room temperature under an ordinary 
pressure for one day, the catalyst was filtered out and the filtrate was concentrated in a vacuum. The 
residue was recrystallized from methylene/chloride/ hexane to obtain 1.10 g of the title compound (yield : 89 
%). The characteristics thereof are as follows: 
m.p.('C) : 151 to 152 



elemental analysis as C^H^NO^, 



C H N 

35 calculated (%) 73.26 6.92 3.56 

found (%) 73.30 6.85 3.32 



Example 179 



45 ^(S.S-Dimethoxy'l-indanon^yllmethylpiperidine hydrochloride 



9.00 g of 1-benzoyl-4-[(5,6-dimethoxy-1-indanon)-2-yl]methylpiperidin was dissolved in 90 ml of 
dioxane. followed by the addition of 90 ml of 6N hydrochloric acid. The obtained mixture was heated under 
reflux for 10 hours and cone ntrated in a vacuum. The residue was diluted with water and extracted with 
ethyl acetate. The pH of the aqueous layer was adjusted to 12 with a 50 % aqueous solution of sodium 
hydroxide and extracted with methylene chloride. The organic layer was washed with a saturated aqueous 
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solution of common salt, dried over magnesium sulfate and concentrated in a vacuum. The obtained residue 
was converted into its hydrochloride by an ordinary method. The obtained product was recrystallized from 
methanoi/ethanol to obtain 6.30 g of the title compound (yield : 85 %). The characteristics thereof are as 
follows: 

m.p.fC): 249 to 250 (dec.) 



w 



is 



20 



25 



30 



elemental analysis as C^H^NO^HCl 

C H N 

calculated(%) 62.67 7.42 4.30 

found (%) 62.75 7.31 4.52 



Example 180 



1-(3"Fluorobenzyl)«4»[(5 t 6-dimethoxy-lHndanon)»2"yl]methylpiperidine hydrochloride 



0.25 g of 4-[(5,6-dimethoxy-1-indanon)-2-yl]methylpiperldine was dissolved in 6 ml of THF, followed by 
the addition of 0.29 ml of triethylamine and 0.13 ml of 3-fluorobenzyl bromide. The obtained mixture was 
heated under reflux for 2 hours and concentrated in a vacuum. The residue was diluted with ethyl acetate, 
washed with a 10 % aqueous solution of sodium carbonate and a saturated aqueous solution of common 
35 salt successively, dried over magnesium sulfate and concentrated in a vacuum. The obtained residue was 
purified through a silica gel column and converted into its hydrochloride by an ordinary method. The 
obtained product was recrystallized from methylene chloride/IPE to obtain 0.27 g of the title compound 
(yield : 72 %). The characteristics thereof are as follows: 
m.p.f C): 230 to 232 (dec.) 

40 

elemental analysis as C2 4 H2gN02'HCl 

C H N 

calculated (%) 66.43 6.74 3.23 

found {% J 66.18 6.79 3.11 

50 



Example 181 



55 



83 



70 



75 



20 



25 



30 



35 



40 



; $ EP 0 296 560 A2 

1 -Benzyl-4-f (5,6-dimethoxy-1 -indanon)-2-yllmethylpiperidine dihydrochloride 



1.00 g of 5,6-dimethoxy-1-indanone, 0.31 g of paraformaldehyde and 0.90 ml of 1-benzylpiperazine 
were suspended in a mixture comprising 30 ml of ethanol and 2 ml of water. The pH of the obtained 
suspension was adjusted to 3 with concentrated hydrochloric acid, heated under reflux for 3 hours, cooled 
by allowing to stand and filtered to obtain a white solid. This solid was suspended in methylene chloride, 
washed with a 10 % aqueous solution of sodium carbonate and a saturated aqueous solution of common 
salt successively, dried over magnesium sulfate and concentrated in a vacuum. The obtained residue was 
purified through a silica gel column and converted into its hydrochloride by an ordinary method. The 
product was recrystallized from methanol to obtain 0.55 g of the title compound (yield : 23 %). The 
characteristics thereof are as follows: 
m.p.( # C)227to228(dec.) 



elemental analysis as C 23 H 29 N 2°3° 2HC1 

C H N 

calculated (%) 60.79 6.. 88 6*16 

found(%) 60.31 6.95 6.06 



Example 182 



4-[(5,6-Dimethoxy'1*indanon)^yl]methyl-1"ethoxycarbonylpiperidine 



45 0.50 g of 1-ben2yl-4-[(5,6-dimethoxy-1-indanon)-2-yl]methylpiperidine was dissolved in 8 ml of benzene, 
followed by the addition of 0.15 ml of ethyl chloroformate. The obtained mixture was heated under reflux for 
3 hours, diluted with ethyl acetate, washed with a saturated aqueous solution of sodium bicarbonate and a 
saturated aqueous soituion of common salt successively, dried over magnesium sulfate and concentrated in 
a vacuum. The obtained residue was recrystailized from ethyl acetate/hexane to obtain 0.45 g of the title 

50 compound (yield : 94 %). The characteristics thereof are as follows: 
m.p.f C): 132 to 133 



55 
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elemental analysis as C 2o H 27 N0 5 

C H N 

calculated (%) 66.46 7.53 3.88 

found (%) 66.79 7.53 4.00 

Example 183 

4-[(5,6-DimethoxyM-indenon)'2*yl1methyl-1"ethoxycarbonylpiperidine 



25 2.00 g of 4-[(5 t 6-dimethoxy-1-indanon)-2-yl]-methyl-1-ethoxycarbonylpiperidine was dissolved in 30 ml 
of carbon tetrachloride, followed by the addition of 0.98 g of N-bromosuccinimide and 0.02 g of benzoyl 
peroxide. The obtained mixture was heated under reflux for 5 hours, diluted with carbon tetrachloride, 
washed with a saturated aqueous solution of sodium bicarbonate and a saturated aqueous solution of 
common salt successively, dried over magnesium sulfate and concentrated in a vacuum. 

30 The obtained residue was dissolved in 20 ml of THF. followed by the addition of 1.66 ml of 1,8- 
diazabicyclo[5.4.0] undec-7-ene. The obtained mixture was heated under reflux for 30 minutes and 
concentrated in a vacuum. The residue was diluted with ethyl acetate, washed with a saturated aqueous 
solution of common salt, dried over magnesium sulfate and concentrated in a vacuum. The obtained residue 
was purified through a silica gel column to obtain 1.12 g of the title compound as an oil (yield : 56 %). 

35 molecular formula: C20H25NO5 

'H-NMR(CDCI 3 ) B ; 1.23(3H,t), 1.41 -2.90(11 H,m), 3.84(3H,S), 3.88(3H,S). 4.10(2H,g), 6.60(1H,S), 6.97- 
(1H.S), 7.03(1 H,S). 



20 



40 Example 184 



1 -Benzyl-4-[(1 ,3-indanedion)-2-ylidenyl]methylpiperidine 



0.17 ml of diisopropylamine was added to 3 ml of anhydrous THF. 0.75 ml of a 1.6 M solution of n- 
butylltthium in hexane was added to the obtained mixture at 0 # C. The obtained mixture was stirred at 0* C 
55 for 10 minutes and cooled to -78* C, followed by the addition of the solution of 0.18 g of 1 ,3-indanedione in 
8 ml of anhydrous THF and 0.21 ml of hexamethylphosphoramide. The obtained mixture was stirred at 
-78* C for 15 minutes, followed by the addition of a solution of 0.35 g of 1-benzyl-4-piperidinecarbaldehyde 
in 3 ml of anhydrous THF. The obtained mixture was gradually heated to a room temperature, stirred at that 



85 
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temperature overnight, diluted with m thylene chloride, washed with a saturated aqueous solution of 
common salt, dried over magnesium sulfate and concentrated in a vacuum. The obtained residue was 
recrystallized from methylene chloride/IPE to obtain 0.12 g of the title compound (yield : 29 %). The 
characteristics thereof are as follows: 
5 m.p.(*C): 173 to 174 (dec.) 



w 



15 



20 



25 



30 



35 



40 



45 



elemental analysis as C 22 H 21 N0 2 

C H N 

calculated (%) 79.73 6.39 4.23 

found(%) 79.43 6.20 4.31 



Example 185 



1-Benzyl>4-f(5,6<limethoxvinden)-2-vnmethylpiperidine hydrochloride 



0.24 g of l-benzyl-4.[(5,6-dimethoxy-1-indanol)-2-yl]methyipiperidine was dissolved in 5 ml of 
methylene chloride, followed by the addition of a 10 % solution of hydrochloric acid in ethyl acetate. The 
obtained mixture was concentrated in a vacuum. The obtained residue was recrystallized from methylene 
chloride/IPE to obtain 0.24 g of the title compound (yield : 95 %). The characteristics thereof are as follows: 
m.p.(*C): 216 to 217 (dec.) 



elemental analysis as C 2 4 H 29 N0 2* HC1 

C H N 

calculated (%) 72.07 7.56 3.50 

found(%) 71.82 7.63 3.33 



Example 186 



50 



55 
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1 -Benzyl-4-[3-[(5.6-dimethoxy-1 -indanon)-2-y lidenylHpropy Ipiperidine hydrochloride 



O . 



0.31 ml of diisopropylamine was added to 5 ml of anhydrous THF. 1.39 ml of a 1.6 M solution of n- 
butyllithium in hexane was further added to the obtained mixture at 0* C. The obtained mixture was stirred 
at 0*C for 10 minutes and cooled to -78* C, followed by the addition of a solution of 0.39 g of 5,6- 
dimethoxy-1-indanone in 5 ml of anhydrous THF and 0.35 ml of hexamethylphosphoramide. The obtained 
mixture was stirred at -78* C for 15 minutes, followed by the addition of a solution of 0.50 g of 3-(1-benzyl- 
4-piperidine)propionaldehyde in 5 ml of anhydrous THF. The obtained mixture was gradually heated to a 
room temperature, stirred at that temperature for 3 hours, diluted with ethyl acetate, washed with a 
saturated aqueous solution of common salt dried over magnesium sulfate and concentrated in a vacuum. 
The obtained residue was purified through a silica gel column and converted into its hydrochloride by an 
ordinary method of obtain 0,55 g of the title compound as an oil (yield : 61 %). 
molecular formula : C26H31NO30HCI 

1 H-NMR(CDCl3) 5 ; 1.1 0-3.00(1 3H,m), 3.45<2H,S), 3.50(2H,S), 3.90(3H,S), 3.95(3H,S), 6.58-7.20 (3H,m), 
7.27(5H,S). 



Example 187 



l-Benzyl-^fS-^S^-dimethoxy-l-indanon^-ylllpropyipiperidine hydrochloride 



0.40 g of 1-ben2yl-4-[3-[(5,6-dimethoxy-1-indanon)-2-ylidenyl]]propylpiperidine was dissolved in 15 mi 
of THF, followed by the addition of 0.1 g of 10 % palladium/carbon. After the hydrogenation had been 
carried out at a room temperature under an ordinary pressure for 2 hours, the catalyst was filtered out and 
the filtrate was concentrated in a vacuum. The residue was purified through a silica gel column and 
converted into its hydrochloride by an ordinary method to obtain 0.37 g of the title compound as an oil 
(yield : 84 %). 

molecular formula: C26H33NO30HCI 

^-NMFKCDCIs) 5 ; 1.00 - 3.30 (18H, m), 3.38, 3.43 (total 2H, each S), 3.85(3H,S), 3.90(3H,S), 6.77, 6.83 
(total 1H, each S), 7.05, 7.10 (total 1H, each S), 7.18, 7.20 (total 5H. each S). 



Examples 188 to 249 

The compounds listed in Table 9 were each synthesized and analyzed. 



6 
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Table 9 



Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 


188 




1h-nmr(cdci 3 ) 6; | 

1.00<v 3.40(14H,m) , 3.47(2H,S), 
3.78(3H,S), 6.90-W.50(3H,m) , 
7.23(5H,S). 

molecular formula: C 2 3H2 7 N02*HC1 


189 


o . 

.GfeO -HQ 


^•H-NMRCCDClj) 5; , 

-L. U0^4. JL^ \ Jet, m) , 3U*vJ ,40 (Dri/in) , 

3.48(2H,S), 3.88(3H,S), 6.98(lH,q), 
7.1S^7.32(2H,m) , 7.23{5H,S), 

molecular formula: C 2 3H 27 N0 2 «HC1 


190 


044 -HO. ■ 


m.p. (°C) : 199 to 200 (dec.) 
elemental analysis as Cj^HjgNO^'HCl 

C H N I 
calculated (%) 69.30 7.27 3.37 
found(%) 69.24 7.40 3.38 1 


191 




m.p. (°C) : 198 to 199 

C H N 
calculated (%) 69.30 7.27 3.37 
found (%) 69.15 7.42 3.47 

- 


192 


•ho. 


m.p. (°C) : 200 to 201 

elemental analysis as C- e H-, NO, •HC1 
2 25 31 4 

C H N 
. calculated (%) 67.33 7.23 3.14 

found (%) 67.10 7.16 3.00 
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! 
i 

I Example 

1 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 








1 H-NMR(CDCl3) 6; 


i 


193 




1.05^2.15(9H,m) , 2.55^3. 43 (5H,m) , 
3.48(2H,S), 7.23(5H,S), 7.23^7.43 
I on , itu • 

molecular formula: C--H n> ,NOF*HCl 








m.p. (°C) : 175 to 177 




194 




elemental analysis as C^Hj-yNO.HCl 

C H N 
calculated (%) 74.68 7.63 3.79 
found(.%) 72.77 7.64 3.62 
1/2 H,0 (%) 72.90 7.71 3.70 








m.p.(°C): 211 to 213 (dec.) 








elemental analysis as C^H^NO'HCl 




195 




C H N 
calculated (%) 7468 763 3 79 
found(%) 72.68 7.49 3.70 
1/2 (%) 72.90 7.71 3.70 








m.p. (°C) : 153 to 154 








elemental analysis as C 23 H 27 N0 3 




196 


• 


C H N 
calculated (%) 75.59 7.45 3.83 
round (%) 7 5.77 7.28 3.64 


V 




• * 


m.p. (°C) : 170 to 171 (dec.) 


A. 




0 


elemental analysis as Z^^A.^-^®^ 




197 




C H N 
• calculated(%) 75.59 7.45 3.83 

found(%) 75.61 7.47 3.55 
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Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 


198 


o 


m.p. (°C) : 175 to 176 j 
elemental analysis as C 2 gH 33 N0 3 'HCl | 

C H N | 
calculated (%) 70.33 7.72 3.15 
found(%) 70.20 7.46 3. 35 


199 


0 ' 


m.p. (°C) : 236 to 237 (dec.) 

elemental analysis as C 23 H 25 N0 3 .HC1 

C H N 
calculated(%) 69.08 6.55 3.50 
found(%) 68.97 6.82 3.29 

i 


I 

200 


0 


m.p. (°C) : 195 to 196 

elemental analysis as C 23 H 27 N0«HC1 

C H N 
calculated (%) 74.68 7.63 3.79 
found(%) 74.72 7.77 3.78 


201 




1 H-NMR(CDC1 3 ) 5; 

1.10^2. 10 (13H,m) , 2.60~3.08(5H,m) , 
3.41(2H,S), 7. 00^7. 85 (4H,m) , 
7.19(5H,S) . 

molecular formula: C 24 H 2g NO«HCl 


202 




^H-NMR { CDC1 - ) 6; 

1.17(3H,d), 1.12^2.10 (9H,m) , 
2.60~2.93(2H,ra) , 3.41(2H,S), 

. 3.51(lH,q), 7.20(5H,S), 7.30*7.92 
(5H,m). 

molecular formula: C 22 H 27 N0*HC1 
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Example 


Structural formula 


Physicocheraical constants 

(m.p., elemental analysis, NMR etc.) : 


; 203 

! 

i 

i 
i 


•!« 


m.p. (°C) : 126 to 127 

elemental analysis as CjgH^NO^HCl 

C H N 
calculated (%) 70.33 7.72 3.15 
found(%) 70.41 7.48 2.85 


204 




1 H-NMR(CDC1 3 ) 6; 

1.00^3.40(20H,m) , 3.50(2H,S), 
3.90(3H,S), 3.97(3H,S), 6.88(1H,S), 
7.18(1H,S), 7.31(5H,S). 

molecular formula: C 2 7H 3 5N0 3 « HC1 


one 


•HO. 


lH-NMR(CDCl 3 ) 5; 

1.05'v3.36(22H,m) , 3.45(2H,S) , 
3.85(3H,S), 3.90(3H,S), 6.78(1H,S), 
7.08(1H,S), 7.21(5H,S). 

molecular formula: C 2g H 37 N0 3 ' HCl 


206 

! 


• -HQ 


lH-NMR(CDCl 3 ) 5; 

1.10^2. 50 (7H,m) , 2. 70*3 . 02 (2H,m) , 
3.48(2H,S), 3.56(2H,S), 3.79(3H,S), 
6.69(lH,dt), 7.02-W.50(3H,ra) , 
7.21(5H,m) . 

molecular formula: 02^2^02* HCl 


£U / 

1 

! 

! 


0 

I^PU, ,_T\. _ , Jry, 

oil -na' 


lH-NMR(CDCl 3 ) 6; 

1.50^3. 57 (llH,m) , 3.48, 3.50 (total 
2H, each S) , 3.83, 3.85 (total 3H, 
each S) , 6.57-W.39(4H,m) , 7.22(5H,m). 

molecular formula: C 23 H 25 N0 2* HC1 
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Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 


208 

- 




^H-NMR ( CDC1 3 ) 6 ; 

1.58*2.55(7H,m) , 2.79^3. 02 (2H,m) , j 
3.50(2H,S), 3.63(2H,d), 3.90 j 
(6H,S), 6.63(lH,dt), 6.93(lH,d), 
7.22(5H,S) , 7.57(lH,d) . 

molecular formula: C^H^NO^HCl ; 


209 


OW a 

•/fa - 


1 H-NMR(CDC1 3 ) 6; j 
1.50*2.55 (7H,m) , 2.78*3. 03 (2H,m) , 
3.48(2H,S), 3.56(2H,d), 3.85(3H,S), 
4.00(3H,S) / 6.62(lH,dt), 7.07(lH,d), 
7.21(lH,d) , 7.22(5H,S) . 

molecular formula: C 24 H 27 N0 3 *HC1 

1 


210 


* 


lH-NMR(CDCl 3 ) 6; 

. 1.50*2.50(7H,m) ,- 2. 78*3. 03 (2H,m) , 
3.48(2H,S), 3.53(2H,d), 3.82(3H,S), 
3.90(3H,S), 4.03(3H,S), 6.58<lH,dt), 
6.61(1H,S) , 7.25{5H,S) . 

molecular formula: C 25 H 29 N0 4 «HC1 


211 


.■ 


lH-NMR(CDCl 3 ) 6; 

1.52<v2.55(7H,m), 2.78*3. 02 (2H,m) , 
3.50(2H,S), 3.59(2H,S), 6.72(lH,dt), 

<W • w W ^ mm * § f mw m mw mw \ mm mm j mm § j mi mt ^™ % ^m g ^ # m 

7.05*7.55(3H,m) , 7.22(5H,S). 
molecular formula: C 22 H 22 N0F«HC1 


212 


a 


lH-NMR(CDCl 3 ) 6; 

1.50*2.55(7H,m) , 2.38(3H,S), 
2 * / 0^0 . U £ \ ^ri , mi / J . ho \ Zri , a) t 
3.57(2H,S), 6.66(lH,dt), 7.38^7.60 
(3H,m) , 7.21(5H,S) . 

molecular formula: C23H 25 N0-HC1 
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Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 


213 






lH-NMR(CDCl 3 ) 5; 

1. 48^2. God*,*) , 2.32(3H,S), 
2.77'v3.02(2H,m) , 3,49(4H,S), 
6.69(lH,dt), 7.10-W.67(3H,m) , 
7.22(5H,S). 

molecular formula: C 23 H 25 NO«HCl 


214 






m.p.CC): 174 to 175 

elemental analysis as C 23 H 25 N0 3 

C H N 

xal/ml (it fiQ Of? 6 55 3 50 
CaXCUXa tea V * ) »5«wo o.jj j . 

found(%) 69.12 6.41 3.43 


215 






m.p. (°C) : 175 to 176 

elemental analysis as C 30 H 31 NO 3 

C H N 
calculated (%) 79.44 6.89 3.09 

found(%) 79.04 6.87 2.77 


216 




0 

•na ■ j 


m.p. (°C) : 180 to 181 

elemental analysis as CjgH^NO^HCl 

C H N 
calculated (%) 70.65 7.30 3.17 

found(%) 70.34 7.05 3.07 


217 


•Ha 


m.p.(°C): 228 to 230 (dec.) 
elemental analysis as C 23 H 23 N0 3 «HC1 

. C H N 
calculated (%) 69.43 6.08 3.52 

' found(%) 67.89 5.97 3.45 
1/2 H 2 0 (%) 67.89 6.19 3.44 
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Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 


218 


C 


lH-NMR(CDCl 3 ) 6; 

2.48^3.02(13H,m) , 3.48(2H,S) , 
6.73(lH,dt), 7.10*8.10(4H,m) , 
7.22(5H,S) . 

molecular formula: C 2 3H25N0«HC1 


219 




m.p. CO : 211 to 213 (dec.) 
elemental analysis as C 24 H 27 NO»HCl 

C H M 

*m A* W 

calculated (%)• 75.47 7.39 3.67 
found(%) 75.22 7.41 3.57 

• 


220 


V 0,1 -Mtt 


1 H-NMR(CDC1 3 ) 6; 

1.20^2. 60 (7H,m) > 1.96(3H,d), 
2.70'V'2.97{2H,m) , 3.46(3H,S), 
6.67(lH,dd), 7.21(5H,S), 
7.21'v7.61(5H,m) . 

molecular formula: C22 H 25 NO * HC3 ' 


221 


- 9 


m.p. (°C) : 170 to 171 

elemental analysis as C 2g H 3i N0 3 

f* H Iff 

Can 
calculated{%) 77.01 7.70 3.45 

found(%) 77.10 7.67 3.43 


222 


• HQ. 


lH-NMR(CDCl 3 ) 6; 

1.10~2.40(13H,m) , 2 . 70^3 . 00 (2H,m) , 
3.45(2H/S/ r J.4ol^n,bj, j • ob i Jri, a J / 
3.91(3H,S), 6.68(111,1:1:), 6.80(1H,S), 
7*20(6H,S) . 

molecular formula: C 27 H 33 N0 3 «HC1 
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Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 


722 

4 J 


a 


lH-NMR(CDCl 3 ) 6; 

1.10*2.40(15H,m) , 2 . 68*3 . 00 (2H,m) , 
3.46(2H / S), 3.50(2H,S), 3.88(3H,S),j 
3.93(3H,S), 6.68(lH,tt) , 6.83(1H,S), 
7.19(1H,S), 7.21(5H,S). 

molecular formula: C 2 gH 35 N0 3 «HCl | 


224 


o 

•f/a 


m.p. (°C) : 130 to 135 

elemental analysis as C 2 gH 2g N0 3 «HCl 

C H N 
calculated (%) 70.98 6,87 3.18 
found{%) 70*81 6.72 3.10 

! 
* 


9 *3 ^ 


•Ha- 


lH-NMR(CDCl 3 ) 6; 

1.10*3. 50 (16H,m) , 3.87(3H,S), 
3.93(3H,S), 6.80(1H,S), 7.00*7.25 
(6H,m) . 

molecular formula: C^H^NC^-HCl 


226 


o 


m.p.(°C): 186 to 188 (dec.) 

^H-NMR (CDCl^) 6; 1. 65^2. 10 (7H,m) , 
2.65*2.75(2H,m) , 3 . 25*3 . 83 (5H,m) , 
3.92(3H,S), 3.98(3H,S), 4.60(2H,S), 
6.88(1H,S), 7.19(1H,S), 7.26* 
7.60(5H,m) . 

molecular formula: C 24 H 29 N0 4 


. 227 


5 c-tj 


m.p. CO : 220 to 221 

elemental analysis as C 25 H 31 N0 3 -HC1 

C H N 
calculated(%) 69.83 7.50 3.26 

fourid(%) 70.03 7.51 3.26 
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Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 


AAA 

228 




m.p. (°C) : 212 to 213 ; 
elemental analysis as C 25 H 31 N0 3 *HC1 j 

C H N i 

: 

. . . 1 / n \ /* A A A ~t A A A ^ 

calculated (%) 69.83 7.50 3.26 ; 
found(%) 69.62 7.38 3.15 j 

! 
1 
1 

i 


229 . 


o 

• v -Ha 


i 

m.p. CO : 229 to 230 (dec.) j 
elemental analysis as C^H^NO^HCl 

C H N 
calculated (%) 69.83 7.50 3.26 
found(%) 69.91 7.48 3.28 


230 




1h-NMR(CDC1 3 ) 6; 

1.00~3.50(14H,m) , 3.73(2H,S), 
3.86(3H,S), 3.93(3H,S), 6.82(1H,S), 
7.12(1H,S), 7.22^7.80(4H,m) . 

molecular formula: 024^3^05* HC1 


231 

! 

i 


-K3. 


m.p. (°C) : 210 to 211 

elemental analysis as C 24 H 2 gN 2 0 5 «HCl 

C H N 
calculated (%) 62.54 6.34 6.08 
found(%) 62.48 6.34 5.96 


i 

1 

232 


1 

C 

^ ~ -HO."* 


m.p. (°C) : 234 to 236 (dec.) 
elemental analysis as C^HjgNjOj'HCl 

C H N 
- calculated (5) 62.54 6.34 6.08 
found(%) 62.56 6.25 5.83 
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Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) j 

! 

i 


233 




lH-NMR(CDCl 3 ) <S; 

l.L0*3.43(14H f m), 3.52(2H,S), 
3.84(3H,S), 3.91(3H,S), 6.35^7.08 
(7H,m) . 

molecular formula: C 24 H 2g N0 4 «HCl 


234 


0 

•Ha 


m.p. (°C) ; 146 to 148 

elemental analysis as C^H^NO^HCl 

C H N 
calculated (%) 66.51 7.29 3.53 
found(%) 66.73 7.00 3.24 






m.p. (°C) : 193 to 194 

elemental analysis as C^H^NO^HCl 

C H N 
calculated(%) 67.33 7.23 3.14 

found (%) 67.43 7.22 3.13 


236 


' 0 

-HO. • 


m.p.(°C): 226 to 228 (dec.) 
elemental analysis as C 25 H 31 N0 4 *HC1 

tJ M 

w n N 
calculated (%) 67.33 7.23 3.14 
found(%) 67.21 7.29 2.97 


i 

237 


-HQ 


i 

lH-NMR(CDCl 3 ) 5; ! 
0.78^3.40(14H,m) , 3.46(2H,S), 

6.78(1H,S), 6.8CW.43(9H,m) , \ 

7.09(1H,S). \ 
molecular formula: C3 1 H 35 N04 • HCl 
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Example 


Structural formula 


Physicochemical constants 

.{m.p., elemental analysis, NMR etc,) 


238 


9 


m.p. (°C) : 224 to 226 (dec.) 
elemental analysis as C 23 H 28 N 2°3* 2HC1 

C W M 
w 11 n 

calculated(%) 60.93 6.67 6.18 
found(%) 58.72 6.98 5.56 
H 2 0(%) 58.60 6.84 5.94 


239 


o • 


m.p. (°C) : 253 to 256 (dec.) 
elemental analysis as C^H^NO^HCl 

C H N 
calculated (5) 69.83 7.50 3.26 
found(%) 69.60 7.49 3.27 

• 


240 


0 


m.p. (°C): 225 to 226 (dec.) 
elemental analysis as C 24 H 35 N0 3 «HC1 

C H 0 
calculated (%) 68.31 8.60 3.32 
found(%) 68.17 8.49 3.51 


241 


•HCi 


m.p. (°C) : 226 to 227 (dec.) 
elemental analysis as C 2 gH 31 N0 3 «HCl 

C H N 
calculated (%) 72.17 6.92 3.01 
found(%) 71.71 7.07 2.85 


242 


•Ha 


m.p. (°C) : 243 to 245 (dec.) 
elemental analysis as C 28 H 31 N0 3 «HC1 

C H N 
calculated(%) 72.17 6.92 3.01 
found(%) 71.75 6.92 3.01 
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Example 


Structural formula 


i 

Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 




•Ha " 


m.p. (°C) : 191 to 192 

elemental analysis as C 2 gH 33 N0 5 «HCl 

C H N 
calculated (%) 65.60 7.20 2.94 
found(%) 65.34 7.27 2.79 


244 




m.p. ( 8 C) : 219 to 221 

elemental analysis as C 27 H 35 NOg.HCl 

c h n ; 

calculated(%) 64.09 7.17 2.77 j 
found(%) 63.27 7.19 2.51 j 
1/2 H 2 0(%) 62.96 7.24 2.72 j 

■ i 5 


245 




J-H-NMRlDjO) 6; 

1.10*3.12(14H f m) , 3.84(3H,S], 
o./OilH/S), 6.84(1H,S). 

molecular formula: c ig H 2i N0 3* HC1 1 


246 




m.p. (°C) : 182 to 183 

elemental analysis as C 3Q H 33 N 5°g 

C H N 
calculated(%) 64.39 5.94 12.51 
found(%) 64.42 5.78 12.52 


247 


ri 


m.p. (°C): 240 to 241 (dec.) 
elemental analysis as C 2 gH 33 N02S 2 'HCl 

C H N 
calculated(%) 63.46 6.96 2.85 j 
found(%) 63.18 6.78 2.80 j 

i 
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• 

Example 


Structural formula 


Physicocheraical constants 

(m.p M elemental analysis, NMR etc.) 


248 




m.p. (°C): 180 to 185 (dec.) 
elemental analysis as C 23 H 2Q N 2 0 3 • 2HC1 

C H N 
calculated (%) 60.73 6.45 6.25 
found (%) 60.92 6.67 6.18 


■ 249 




m.p.(°C): 230 to 232 (dec.) 
elemental analysis as C 35 H 3g NO g *HCl 

C H N 
calculated(%) 69.35 6.65 2.31 
found($) 69.21 6.59 2.33 



10 



75 



20 



25 



30 



35 



The compounds obtained in Examples 178 to 249 were each examined according to the above shown 
experimetal test in view of the inhibitory activity. Results are shown in Table 10. 
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Table 10 



Inhibitory effect against acetylcholinesterase in vitro 



Compound 


Inhibitory 

activity 

on- AChE I 

IC 50 (pM) 


Compound 


Inhibitory 
activity 
on AChE 
IC 50 (UM) 


Compound 


Inhibit ry 
activity ' 
on AChE 
IC 50 OJM) 


178 


MO 


202 


1.2 


226 


0.0049 


179 


5.4 


203 


0.009 


227 


0.01 


180 


0..001 


204 


0.035 


228 


0.002 


181 


0.094 


205 


0.014 


229 


0.04 


182 


0.8 


206 


0.41 j 


230 


0.16 


183 


•5.3 


207 


0.049 


231 


0.004 


184 


>5 


208 


0*.062 


232 


0.1 


185 


0.00082 


209 


0.43 


233 


0.046 


186 


0.0015 


210 


' .0.06 


234 


0.0018 


187 


4.4 


211 


2 


235 


0.22 


188 


0.081 


212 


0.5 


236 


3.6 • 


189 


0.012 


213 


0.05 


237 


2.6 


190 


0.02 


214 


0.0084 


238 


0.072 


191 


0.085 


215 


0.0042 


239 


0.18 


192 


0.013 


216 


0.017 


240 


0.0089 


193 


0.2 


217 


0.14 


241 


0.22 


194 


0.069 


218 


20 


242 


2.9 


195 


0.0071 


219 


19 


243 


4 


196 1 


0.0013 


220 


11 


244 


4.9 


,197 


0.38 


221 


0 033 


245 


c 
3 


198 


0.0054 


222 


0.011 


246 


4.4 


199 


0.023 


223 


0.0054 


247 




200 


2.1 


224' 


0.003 


248 


1.4 


201 


15 


225 


0.48 


249 


0.62 
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Claims 



1. A cyclic amine compound having the following formula (XXV) and a pharmacologically acceptable 
salt thereof: 



(a) a group, substituted or unsubstituted, selected from the group consisting of (1) phenyl, (2) pyridyl, 
(3) pyrazyl, (4) quinolyl, (5) cyclohexyi, (6) quinoxalyl and (7) furyl; 

(b) a monovalent or divalent group, in which the phenyl may have a substituent(s), selected from the 
group consisting of (1) indanyl, (2) indanonyl, (3) indenyl, (4) indenonyl, (5) indanedionyl, (6) tetralonyl, (7) 
benzosuberonyl, (8) indanolyl and (9) CsH 5 -CO-CH(CH 3 )-; 

(c) a monovalent group derived from a cyclic amide compound; 

(d) a lower alkyl or 

(e) a group of R 21 -CH = CH- in which R 21 is hydrogen or a lower alkoxycarbonyl; 

B is -(CHR 22 )^ -CCHCHR 22 ),-, -NRMCHR 22 )^ R* being hydrogen, a lower alkyl. an acyl, a lower 
aikylsulfonyl, phenyl, a substituted phenyl, benzyl or a substituted benzyl. -CO-NRMCHR 22 ),-, R 5 being 
hydrogen, a lower alkyl or phenyl, -CH = CH-fCHR 22 ),-, -OCOCHCHR 22 ),-, -OOC-NH-fCHR 22 ),-, -NH-CO- 
(CHR 22 ),-, -CHa-CO-NH-fCHR 22 ),-, -(CHafc-CO-NH-fCHR 22 ),-, -CHfOHMCHR 22 ),-, r being zero or an integer 
of 1 to 10, R22 being hydrogen or methyl so that one alkylene group may have no methyl branch or one or 
more methyl branch, = (CH-CH ■ CH)b-, b being an integer of 1 to 3, = CH-(CH 2 ) C -, c being zero or an 
integer of 1 to 9, = (CH-CH) d = . d being zero or an integer of 1 to 5; -CO-CH = CH-CH 2 -, -CO-CH 2 -CH(OH)- 
CH 2 -, -CH(CH 3 )-CO-NH-CH2-, -CH = CH-CO-NH-(CH 2 )2". -NH-, -0-, -S-. a dialkylaminoalkylcarbonyl or a 
lower alkoxycarbonyl; 

T is nitrogen or carbon; 

Q is nitrogen, carbon or ^ IM— 0; and 

q is an integer of 1 to 3; 

K is hydrogen, phenyl, a substituted phenyl, an arylalkyl in which the phenyl may have a substituent, 
cynnamyl, a lower alkyl, pyridylmethyl, a cycloalkylalkyl, adamantanemethyl, furylmethyl, a cycloalkyl. a 
lower alkoxycarbonyl or an acyl; and 

— shows a single bond or a double bond. 

2. A cyclic amine compound as claimed in Claim 1 and a pharmacologically acceptable salt thereof, in 
which J is (a). 

3. A cyclic amine compound as claimed in Claim 1 and a pharmacologically acceptable salt thereof, in 
which J is (b). 

4. A cyclic amine compound as claimed in Claim 1 and a pharmacologically acceptable salt thereof, in 
which J is (b) selected from the group consisting of monovalent groups of (2), (3) and (5) and divalent 
groups of (2). 

5. A cyclic amine compound as claimed in Claim 1 and a pharmacologically acceptable salt thereof, in 
which J is (b) and B is -(CHR22)r-, = (CH-CH = CH)b-. = CH-(CH2)c-or = (CH-CH)d = . 

6. A cyclic amine compound as claimed in Claim 1 and a pharmacologically acceptable salt thereof, in 
which J is (2) of (b) and B is -(CHR22)r-, = (CH-CH = CH)b. = CH-(CH2)c- or = (CH-CH)d = . 

7. A cyclic amine compound as claimed in Claim 5 and a pharmacologically acceptable salt thereof, in 
which Q is nitrogen, T is carbon or nitrogen and n.is 2; Q is nitrogen, T is carbon and n is 1 or 3; or Q is 
carbon, T is nitrogen and n is 2. 

8. A cyclic amine compound as claimed in Claim 1 and a pharmacologically acceptable salt thereof, in 
which Q is nitrogen, T is carbon and n is 2. 

9. A cyclic amine compound as claimed in Claim 7 and a pharmacologically acceptable salt thereof, in 
which K is a phenylalkyl or a phenylalkyl having a substituent(s) on the phenyl. 




(XXV) 



in which J is 
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10. A cyclic amine compound as claimed in Claim 1 and a pharmacologically acceptable salt thereof, 
which is 1 -benzy!-4-((5,6-dimethoxy-1 -indanon)-2-yl)methylpiperidine. 

11 . A cyclic amine compound as claimed in Claim 1 and a pharmacologically acceptable salt thereof, 
which is selected from the group consisting of: 

1-benzyl-4-((5 t 6-dimethoxy-1-indanon)-2-ylidenyl)methylpiperidine, 

1-benzyl-4-((5-methoxy-1-indanon)-2-yl)methylpiperidine, 

1 -benzyl-4-((5,6-diethoxy-1 -indanon)-2-yl)methylpiperidine, 

1 -benzyl-4-((5.6-methylenedioxy-1 -indanon)-2-yl)methylpiperidine. 

1-(m-nitrobenzyl)-4-((5,6-dimethoxy-l-indanon)-2-yl)methylpiperidine t 

1-cyclohexylmethyl-4-{(5,6-dimethoxy-1-indanon)-2-yl)methylpiperidine, 

1-(m-florobenzyI)-4-((5,6-dimethoxy-1-indanon)-2-yl)methyjpiperidine, 

1 -benzyl-4-((5,6-dimethoxy-1 -indanon)-2-yl)propy Ipiperidine, 

1-benzyl-4-((5-isopropoxy-6-methoxy-1-indanon)-2-yi)methylpiperidine and 

1-benzyl-4-((5,6-dimethoxy-1-oxoindanon)-2-yl)propenylpiperidine. 

12. A therapeutical composition which comprises a pharmacologically effective amount of the cyclic 
amine compound as defined in Claim 1 or a pharmacologically acceptable salt thereof and a pharmacologi- 
cally acceptable carrier. 

13. The use of the cyclic amine compound as defined in Claim 1 or a pharmacologically acceptable salt 
thereof for preparing a medicament for the treatment of a disease due to acetylcholinesterase activity. 

14. The use as claimed in Claim 13, whereby the medicament is effective against senile dementia. 

15. The use as claimed in Claim 13, whereby the medicament is effective against senile dementia of 
the Alzheimer type. 
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Description 

The invention relates to a cyclic amine compound, a therapeutical composition and medical treatment of senile 
dementia 

5 

( Statement of Prior Arts ) 

With a rapid increase in the population of aged people, the establishment of the therapy for senile dementia, such 
as Alzheimer senile dementia, is eagerly desired. 
10 Various attempts have been made to treat the senile dementia with a drug. So far, however, there has been no drug 
which is very useful for the treatment of these diseases. 

Studies on the development of therapeutic agents for these diseases have been made from various aspects. Par- 
ticularly, since Alzheimer senile dementia is accompanied by the lowering in cholinergic hypofunction, the development 
of the therapeutic agent from the aspect of an acetylcholine precursor and an acetylcholinesterase inhibitor was proposed 
75 and is in fact attempted. Representative examples of the anticholinesterase inhibitor include physostigmine and tetrahy- 
droaminoacridine. However, these drugs have drawbacks such as an unsatisfactory effect and the occurrence of unfa- 
vorable side effects. At the present time, there are no decisive therapeutic agents. 

In view of the above situation, the present inventors have made extensive and intensive studies on various com- 
pounds for many years with a view to developing a drug which has a persistent activity and a high safety. 
20 As a result, the present inventors have found that a piperidine derivative represented by the 

following general formula (XXV) and other specific piperidine derivatives can attain the desired object. 

Specifically, the compound of the present invention represented by the following general formula (XXV) and other 
specific piperidine derivatives have great advantages of having strong and highly selective antiacetylcholinesterase 
activity, increasing the amount of acetylcholine present in the brain, exhibiting an excellent effect on a model with respect 
25 to disturbance of memory, and having a persistent activity and a high safety when compared with physostigmine which 
is a conventional popular drug in the art, which renders the compound of the present invention very valuable. 

The compound of the present invention was found based on the acetylcholinesterase inhibitory action and, therefore, 
is effective for treatment and prevention of various diseases which are thought to be derived from the deficiency of 
acetylcholine as a neurotransmitter in vivo. 
30 Examples of such diseases include various kinds of dementia including Alzheimer senile dementia and further 
include Huntington's chorea, Pick's disease, and ataxia. 

Therefore, the objects of the present invention are to provide a novel piperidine derivative effective as a pharma- 
ceutical, particularly for treatment and prevention of central nervous system diseases, to provide a process for preparing 
the same, and to provide a pharmaceutical comprising the same as an effective ingredient. 



( Summary of the Invention ) 

The invention provides a cyclic amine compound having the following formula (XXV) and a pharmacologically accept- 
able salt thereof: 




J— 0 rn( tsf—K 

I (XXV) 
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wherein: 

J is selected from: 
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0 

indanonyl 

0 




indanol idenyl 




indanediony 1 

wherein S is a lower alkyl group having 1-6 carbon atoms, a lower alkoxy group having 1-6 carton atoms, a halogen 
atom, a hydroxyl group, and t is 0-4, or (S) t may form a methylene dioxy group or an ethylene dioxy group on two adjacent 
carbon atoms of the phenyl group to which (S) t is attached; 

B is one of the divalent groups -(CHR22) r -, in which r is an integer from 0 to 10 and each R22 j s independently 
either a hydrogen atom or a methyl group; =(CH-CH=CH) b -, in which b is an integer from 1 to 3; =CH-(CH2) C -, in which 
c is an integer from 0 to 9; or =(CH-CH) d = in which d is an integer from 0 to 5; and 

K is a phenylalkyl group optionally substituted by a Chalky! group which may optionally be halogenated, a 
Ci_ 6 alkoxy group, a nitro group, a halogen atom, a carboxyl group, a benzyloxy group, a C^ealkoxycarbonyl group, an 
amino group, a Ci-emonoalkylamino group, a Ci-gdialkylamino group, a carbamoyl group, a Ci-eacylamino group, a 
cyclohexyioxycarbonyl group, a C^alkylaminocarbonyl group, a C^alkyfcarbonylaxy group, a hydroxyl group, a formyl 
group or a C^alkoxy-Ci-ealkyl group; and 

— shows a single or a double bond. 
Preferably, B is -(CHR22) r -; R22 is a hydrogen atom; and r is an integer of 1 to 10. 
Preferable compounds of the invention include: 

1 -benzyl-4-((5,6-dimethoxy-1 -indanon)-2-yl)methylpiperidine, 

1 -benzyl-4-((5,6-dimethoxy-1 -indanon)-2-ylidenyl)methylpiperidine, 

1 -benzyl-4-((5-methoxy-1 -indanon)-2-yl)methylpiperidine, 

1 -benzyl-4-((5,6-diethoxy-1 -indanon)-2-yl)methytpiperidine, 

1 -benzyl -4-((5,6-methylenedioxy-1-indanon)-2-yl)methyipiperidine, 

1 -(m-nitrobenzyi)-4-((5,6-dimethoxy-1 -indanon)-2-yl)methylpiperidine, 

1 -cydohexyImethyl-4-((5,6-dimethoxy-1 -indanon)-2-yl)methylpiperidine, 
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1 -(m-f lorobenzyl)-4-((5,6-dimethoxy- 1 -indanon)-2-yl)methylpiperidine, 

1 -benzyl-4-((5,6-dimethoxy-1 -indanon)-2-yl)propyipiperidin , 

1 -benzyi-4-((5-isopropoxy-6-methoxy-1 -indanon)-2-y1)methy1piperidine and 

l^enz^-A-KS.S^imethoxy-l-indanolidenyl^-ylJpropenylpiperidine, having the below shown formula, shown in 
5 Example 224. 



10 



CH 3 0 
CH 3 Q 



U 

yy^CH-CH--CHHQ<-CH. 



75 



The present invention also provides the following cyclic amine compounds or a pharmacologically acceptable 
salt thereof: 
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CH 3 0 
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In addition, the invention provides a therapeutical composition which comprises a pharmacologically effective 
amount of the cyclic amine compound having the formula (XXV) or a pharmacologically acceptable salt thereof and a 
pharmacologically acceptable carrier and then a method for preventing and treating a disease due to the acetylcho- 
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tinesterase activity by administering to a human patient the cyclic amine compound having the formula (XXV) or a phar- 
macologically acceptable salt thereof. Among the substituents represented by S, methoxy is most preferable, t is 
preferably an integer of 1 to 4. The phenyl is most preferred to have 1 to 3 methoxy groups thereon. 
In the definition B, -(CHR22) r - and =CH-(CH2) C - are preferable. 
5 In the present invention, the term "pharmacologically acceptable salt" include those of inorganic acids, such as 
hydrochlorid , sulfate, hydrobromide, and phosphate, and those of organic acids, such as formate, acetate, trrf luoroac- 
etate, methanesulfonate, benzenesulfonate, and toluenesuffonate. Further, when a certain kind of substituent is selected, 
the compound of the present invention may form, e.g., alkali metal salts such as a sodium or potassium salt, alkaline 
earth metal salts such as a calcium or magnesium salt, organic amine salts such as a salt with trimethylamine. triethyi- 
10 amine, pyridine, picoline, dicyclohexylamine, or N.N'-dibenzylethylenediamine. 

Moreover, the compounds of the present invention may have an asymmetric carbon atom depending upon the kind 
of the substituent and, therefore, have stereoisomers. They are, of course, within the scope of the present invention. 

One specific example thereof will now be described. When J has an indanone skeleton, the compound of the present 
invention has an asymmetric carbon atom and, therefore, may have stereoisomers, optical isomers, diastereomers, etc. 
is All of these isomers are within the scope of the present invention. 

The compound of the present invention may be prepared by various processes. Representative processes for pre- 
paring the compound of the present invention will now be described. 
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ProqessB 

When J in the general formula (XXV) is a monovalent or divalent group derived from an indanone having an unsub- 
stituted or substituted phenyl group and B is a group represented by the formula -(CH^n-, wherein n is an integer of 1 
to 6, the compound of the present invention can be prepared by the following process: 



o o 
ii 




P-(0C:Hs) a (W) 




0HC-(CH,K-( S-R' {W) 



5 



i 
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SaH 



10 



15 




(CH a ) 



-o- 



V (K) 



reduction 
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(CH.).-Ql-R: 



(X) 
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Specifically, a compound (X) which is one of the object compounds can be prepared by reacting a substituted 1 - 
indanon-2-ylphosphonate represented by the general formula (VII) with an aldehyde compound represented by the 
formula (VIII) (i.e., Wittig reaction) to prepare a compound (IX) which is one of the object compounds and then catalyticaily 
reducing said compound (IX). 

Examples of the catalyst used in the Wittig reaction include sodium methytate (MeONa), sodium ethylate (EtONa), 
tert-BuOK, and NaH. Examples of the solvent used in this reaction include tetrahydrofuran (THF), dimethylformamide 
(DMF), ether, nitromethane, and dimethyl sufbxide (DMSO). A reaction temperature ranging from room temperature to 
about 100°C provides favorable results. 

A catalytic reduction in the presence of a catalyst composed of palladium-carbon etc. provides favorable results. 

The following scheme specifically shows a process for preparing the compound of the present invention, wherein J 
is a group represented by the formula 



40 



45 




wherein R6 and R 7 may be the same or different and are each a hydrogen atom, a lower alkyl group, a lower alkylalkoxy 
so group, or a halogen atom among the groups defined by A, B is a group represented by the formula -(CHJ,,-, wherein n 
is an integer of 1 to 6, K is a group represented by the formula 
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wherein R8 and R9 each have the same meaning as that of R 6 and R 7 : 

0 0 

ll II 

P-(0C a H,)a 




(Vtt)' 




When J in the general formula (XXV) is a monovalent or divalent group derived from an indanone having an unsub- 
stituted or substituted phenyl group and B is a group represented by the formula -(CH^n-. wherein n is an integer of 1 
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to 6. the compound of the present invention can be prepared also by the following process: 




(XI) 



10 



15 



20 



25 



30 



0HC-(CH,) a -Qi-K 



LDA 

(lithium diisopropylamide) 



0 

II 



(A) 



CH] 



(IX) 
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(CH,) 



-Oh 



(X) 
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Specifically, for example, diisopropylamine and n-butyllithium/hexane are added to a solvent such as tetrahydro- 
furan. A substituted 1-indanone represented by the general formula (XI) and hexamethylphosphoric amide are added 
thereto at a temperature of preferably about -80°C. Then an aldehyde compound represented by the general formula 
(VIII) are added thereto, followed by a reaction according to an ordinary method. The reaction mixture is subjected to 
dehydration, thereby preparing a compound (IX). This compound may be catalytically reduced in the same manner as 
that of the Process B to prepare a compound (X). 



55 
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A specific example of the Process C will now be described in the same manner as that described in the Process B. 




,, )jxir««.).-<>..-QCj: (x,. 

R 7 

Process I 
proceed 1 

The cyclic amine compound having the formula (XXV) in which J is, (2) indanonyl, (5) indanedionyl, and B is - 
(CHR22) r -, =(CH-CH=CH) b -, =CH-(CH2) C - r =(CH-CH) d = can be produed by the following procedure. B' is a group where 
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the terminal group containing one carbon atom is excluded from B. 



J-PO-0(C 2 H 5 ) 2 
+ 




In this procedure, the phosphate is reacted with an aldehyde compound through the Wrttig reaction and the product is 
catalytically reduced. The catalyst to use in the Wrttig reaction, includes sodium methylate, sodium ethylate, potassium 
t-butyrate or sodium hydride. The reaction may be carried out in a solvent such as tetrahydrofurane, dimethylformamide, 
ether, nitromethane and dimethylsulfoxide at a temperature of the room temperature to 1 00°c. In the catalytical reduction, 
it is preferable to use a catalyst such as a catalyst of palladium and carbon, Raney nickel and a catalyst of rhodium and 
carbon. 

In the above shown procedure, one example in which J is indanonyl goes: 
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procedure 2 

The compound as defined in the procedure 1 can be obtained also in the following way. 

J-H 



10 



15 



OHC-B' 



a base 



M K 



20 



.)=CII-U> 



25 




k 



30 



35 



reduction 



J-CII 2 -B' 




tJ K 



40 



45 



50 



The compound of J-H such as indanone is reacted with an aldehyde by the conventional Aldole condensation to obtain 
an intended compound. The reaction may be carried out in a solvent such as tetrahydrof urane by first producing lithium 
di-isopropylamide from di-isopropylamine and a n-butylhexane solution of of lithium, adding thereto a compound of J-H 
at a temperature of preferably about minus 80°c, then adding the aldehyde thereto, effecting the reaction in the conven- 
tional way, heating the production mixture up to the room temperature to conduct dehydration and obtain the enone body 
of the intended compound. In another manner, the two reactants are dissolved in a solvent such as tetrahydrofurane, a 
base such as sodium methylate is added to the solution at about 0°c and the reaction is effected at the room temperature. 
The enone body obtained this way can be reduced to obtain the intended compound. 



55 
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One example in which J is indanonyi and B is -(CHJr-goes: 




10 



15 



20 



25 



30 



CS) t 




•j-CH-(CH 2 ) n . 1 -Q,-K 




reduction 



(CH 2 ) n -Q^. K 



35 



Process K 

The compound having indenyl is produced by the following procedure. This procedure applies to the compound 
40 having indenyl having a substituent(s) on the phenyl. 



45 



50 



55 




K 



K 



The dehydration is effected conventionally, for example, with hydrochloric acid. 
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The indanone compound, as used in the above shown processes I and K. is available in the commmerctal market 
and is produced by the following procedures. 



(S) 



t_ 0-~cno 



(S) 



t ~~0~cii= 



GM-COOII 



reduction with H. 



(S) 



CH 2 Cil 2 COO!I 



SOCi 2 or others 



i 2 cii 2 coca 



A£C* 3 

by Friedel-Kraft reaction 



CS) 
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The aldenyde compound used above is produced by the following procedures. 



o= \3 i " k 



or 



nc-cii 2 -aQ V - k 



10 



15 



20 



25 



30 



35 



reduction with di-isobutyl 
aluminum hydride 



OlIC-CH 2 -^^N 



- K 



The above shown starting compound is converted to its aldehyde and the aldehyde is used for the Wittig reaction to 
increase the carbon number contained therein. The Wittig reaction is effected repeatedly or combined with another kind 
of the Wittig reaction. This is obvious to a man skilled in the art. The Wittig agent includes rnethoxymethylenetriphenyl- 
phosphorane to add one carbon atom and formylmethylenetriphenylphosphorane to add two carbon atoms. 
Methoxymethylenetriphenylphosphorane is obtained by the reaction between methoxymethylenetriphenylphosphonium 
chloride and n-butyl lithium in ether or tetrahydrofurane. Then a ketone compound or an aldehyde compound is added 
to the product mixture to obtain its methoxyvinyl compound and the resulting mixture is treated with an acid to obtain a 
corresponding aldehyde. One example goes: 



-O-0 



40 



ClljO-CII-Ql-CHa-Q 



45 



50 



oiic-^j-cil,-^ 



When formylmethylenetriphenylphosphorane is used, a solution of a starting ketone or aldehyde in ether, tetrahy- 
55 drof urane or bezene is mixed with this Wittig agent and the mixture is heated for reflux to obtain an intended compound. 
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The obtained unsaturated aldehyde compound may be converted to its saturated compound by the catalytic reduc- 
tion using a catalyst of palladium and carbon, Raney nickel or a catalyst of rhodium and carbon. One example goes: 



0HC-CH 2 -Q|-CH a 



15 



OHC-CH=CH-CH 2 -<^JJ_ CHj 



20 



OHC-CH 2 -CH 2 -CH 2 -^ ( -CH J ^3 



25 



30 



35 



40 



45 



50 



55 



The compounds thus prepared and acid addition salts thereof represented by the general formula (XXV) are 
useful for treatment of various kinds of senile dementia, in particular senile dementia of the Alzheimer type. 

The invention will be described in view of its therapeutical usefulness together with pharmacologically experimental 
data. 

Experimental Example 1 

In vitro acetylcholinesterase inhibitory action 

A mouse brain homogenate was used as an acetylcholinesterase source and the esterase activity thereof was 
determined according to the method of Ellman et al. 

Ellman, G.L, Courtney, K.D., Andres, V., and Featherstone, R.M., (1961) Biochem. 
Pharmacol., 7, 88-95. 

Acetylthiocholine as a substrate, a sample to detect and DTNB were added to the mouse brain homogenate, followed 
by incubation. The amount of a yellow substance formed by the reaction between the thiocholine and DTNB was deter- 
mined in the absorbance at 412 nm in terms of the acetylcholinesterase activity. 

The acetylcholinesterase inhibitory activity of the sample was expressed in terms of inhibitory concentration 50% 
(ICso)- 

The results are shown in Table 1 . 

Table 1 



Compd. No. 


AChE inhibitory activity ICso (uM) 


1 


0.23 


4 


0.0053 


29 


0.15 


31 


0.025 


33 


0.030 
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Experimental Example 2 

Ex vivo acetylcholinesterase inhibitory action 

5 A sample to detect was orally administered to rats. After one hour of the administration, the cerebral hemispheres 
wer dissected and homogenized, followed by the determination of the acetylcholinesterase activity. The group of rats 
treated with physiological saline was used as the control. Inhibition of AChE by samples ex yjyo was expressed in terms 
of inhibition percent of the control value. Results are shown in Table 2. 

10 Experimental Example 3 

Action on passive avoidance learning impairment induced by scopolamine 

See Z.Bokolanecky & JarvikilntJ.Neuropharmacol, §, 21 7-222(1967). 
15 Male Wister rats were used as the test animal and a step-through light and dark box was used as an apparatus. A 
sample to detect was orally administered one hour before the training and the rats were treated with 0.5 mg/kg (i.p.) of 
scopolamine 30 min. before the training. In a training experiment, the animal was placed into a light room and, just after 
the animal had entered into a dark room, a guillotine door was closed, followed by delivery of an electric shock from the 
gid of the floor. After six hours, the animal was again placed into a light room for a retention experiment, and the time 
20 taken for the animal to enter the dark room was measured for evaluation of the effect of the sample. 

The difference in the response time between the physiological saline administration group and the scopolamine 
administration group was taken as 1 00%, and the effect of the sample was expressed in terms of the percentage antag- 
onism by the sample (Reverse %). 

The results are shown in Table 3. 

25 

Table 2 



Compd. No. 


Dose (mg/kg) 


AChE inhibitory action (%) 


Saline 




0 


4 


1 


5* 




3 


17" 




10 


36 ** 




30 


47 ** 



Table 3 



Compd. No. 


Dose (mg/kg) 


Reverse % 


4 


0.125 
0.25 


55 
36 



45 

The number of animals per dose was 10 to 1 7. 
NE:non-effective 

The above-described pharmacological experiments revealed that the compound of the present invention had a 
potent acetylcholinesterase inhibitory action. 

so Among the compounds (I) of the present invention, the compound wherein J is an indanonyl or an idanolidenyl group 
derived from an indanone having an unsubstituted or substituted phenyl ring is preferable, and the compound wherein 
J is an indanonyl group is the most preferable. Specifically, particularly a compound wherein J is a group derived from 
an indanone having an unsubstituted or substituted phenyl ring has characteristics such as remarkable difference from 
the conventional acetylcholinesterase inhibitor in the structure, advantages with respect to the manufacture of pharma- 

55 ceutical preparations by virtue of the potent acetylcholinesterase inhibitory action, large width between the main and 
the side effects, persistent activity, high water solubility, excellent stability, advantage in formulating into preparations, 
high bioavailability and excellent penetration into the brain. 
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Therefore, the objects of the present invention are to provide a novel compound effective for various kinds of dementia 
and the sequelae of cerebrovascular diseases, to provide a process for preparing the same, and to provide a novel 
pharmaceutical comprising the same as an effective ingredient. 

A representative compound of the present invention (Compd. No. 4 in the above Table 3) was applied to toxicity 
tests on rats. As a result, the compound exhibited a toxicity of 100 mg/kg or more, i.e., exhibited no serious toxicity. 

The compound of the present invention is effective for treatment, prevention, remission, improvement, etc. of various 
kinds of senile dementia, particularly senile dementia of the Alzheimer type; cerebrovascular diseases accompanying 
cerebral apoplexy, e.g. cerebral hemorrhage or cerebral infarcts, cerebral arteriosclerosis, head injury, etc.; and apros- 
exia, disturbance of speech, hypobulia, emotional changes, recent memory disturbance, hallucinatory-paranoid syn- 
drome, behavioral changes, etc. accompanying encephalitis, cerebral palsy, etc. 

Further, the compound of the present invention has a strong and highly selective anticholinesterase action, which 
renders the compound of the present invention useful also as a pharmaceutical based on this kind of action. 

Specifically, the compound of the present invention is effective for, for example, Huntington's chorea, Pick's disease 
and delayed ataxia or tardive dyskiaesia other than senile dementia of the Alzheimer type. 

When the compound of the present invention is used as a pharmaceutical for these diseases, it may be orally or 
parenteral^ administered. In general, it is parenteral^ administered in the form of injections, such as intravenous, sub- 
cutaneous, and intramuscular injections, suppositories, or sublingual tablets. The does will remarkably vary depending 
upon the symptom; age, sex, weight, and sensitivity of patients; method of administration; time and intervals of admin- 
istration and properties, dispensing, and kind of pharmaceutical preparations; kind of effective ingredients, etc., so that 
there is no particular limitation with respect to the dose. Normally the compound may be administered in a dose of about 
0.1 to 300 mg, preferably 1 to 100 mg, per day per adult, ordinarily in one to four portions. 

Pharmaceutical preparations in the dosage form of, e.g., injections, suppositories, sublingual tablets, tablets, and 
capsules are prepared according to a method which is commonly accepted in the art. 

In preparing injections, the effective ingredient is blended, if necessary, with a pH modifier, a buffer, a suspending 
agent, a solubiiizing agent, a stabilizer, a tonicity agent, a preservative, etc., followed by preparation of an intravenous, 
subcutaneous, or intramuscular injection according to an ordinary method. In this case, if necessary, it is possible to 
lyophilize these preparations according to an ordinary method. 

Examples of the suspending agents include methylcellulose, Polysorbate 80, hydroxyethylcellulose, acacia, pow- 
dered tragacanth, sodium carboxymethylcellulose, and polyoxyethylene sorbitan monolaurate. 

Examples of the solubiiizing agent include polyoxyethylene hydrogenated castor oil, Polysorbate 80, nicotinamide, 
polyoxyethylene sorbitan monolaurate, Macrogol, and an ethyl ester of castor oil fatty acid. 

Examples of the stabilizer include sodium sulfite, sodium metasuff He, and ether, and examples of the preservative 
include methyl p-hydroxybenzoate, ethyl p-hydroxybenzoate, sorbic acid, phenol, cresol, and chlorocresol. 



The present invention will now be described in more detail with reference to the following Examples. It is needless 
to say that the technical scope of the invention of the present invention is not limited to these Examples only. 
In the following examples, all of the NMR values are those of the compounds measured in free form. 

Ex a m p l e 1 

1 -Benzvl-4-f2-f(1 -indanon)-2-vinethy|piperidine hydrochloride 



0.37 g of 1 -benzyl-4-[2-[(1 -indanon)-2-yl]]ethylpiperidine was dissolved in 1 0 ml of methanol, followed by addition 
of 0.1 g of 5% rhodium-carbon. The mixture was hydrogenated at room temperature under atmospheric pressure for 24 
hr. The catalyst was filtered off, and the filtrate was concentrated in vacuo. The residue was purified by making use of 
a silica gel column (methylene chloride : methanol = 200 : 1). The eluate was concentrated in vacuo, and the residue 
was dissolved in methylene chloride. A 10% solution of hydrochloric acid in ethyl acetate was added to the resulting 



[Examples] 



o 




HCl 
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solution, followed by concentration in vacuo to obtain a crystal, which was recrystallized from methanol/IPE to obtain 
0.33 g {yield: 80%) of the title compound having the following properties: 

• m.p. (°C): 224-225°C 
5 • elementary analysis: C23HZ7NOHCI 





C 


H 


N 


calculated (%) 
found (%) 


74.68 
74.66 


7.63 
7.65 


3.79 
3.77 



15 Example 2 

1 -Benzvt-4-r2-f( 1 -indanon)>2-ylidenylHethvlpiperidine hydrochloride 



0.32 g of 60% sodium hydride was washed with hexane, and 1 0 mi of THF was added thereto. A solution of 2.1 2 
g of diethyl 1 -indanon-2-ylphosphonate in 30 ml of THF was dropwise added thereto at 0°C. The mixture was stirred at 

30 room temperature for 30 min and again cooled to 0°C. followed by addition of a solution of 3.43 g of 1 -benzyl-4-piperi- 
dineacetoaldehyde in 10 mi of DMF. The mixture was stirred at room temperature for 2 hr and at 50°C for 2 hr and then 
refluxed for 2 hr while heating the mixture. Methanol and 20% sulfuric acid were added at 0°C to the reaction mixture. 
1 0 min after the addition, the reaction mixture was made basic with an aqueous sodium hydroxide solution and extracted 
with ethyl acetate. The organic phase was washed with a saturated saline solution, dried over magnesium sulfate, and 

35 concentrated in vacuo. The resulting residue was purified by making use of a silica gel column (methylene chloride : 
methanol = 500 : 1 ). The eluate was concentrated in vacuo, and the residue was dissolved in methyl ene chloride. A 1 0% 
solution of hydrochloric acid in ethyl acetate was added to the resulting solution, followed by concentration in vacuo to 
obtain 0.78 g (yield: 27%) of the title compound. 1 .37 g diethyl 1 -indanon-2-ylphosphorate was also recovered. 



40 • molecular formula; C23H25NOHCI 

• 1H-NMR(CDCI 3 ) 6 ; 1.10~2.13(7H, m), 2.26 (2H, t), 2.88(2H, bd), 3.48(2H, s), 6.72~7.07(2H, m), 7.30(5H, s), 
7,10-8.00 (5H, m) 



Example 3 

45 

1-benzyl-4-piperidine-carboaldehyde having the formula: 



OHC-f N 

so > — I 



-CH,hQ 



was prepared in the following way. 

26 grams of methoxymethylene-triphenylphosphonium chloride was suspended in 200 ml of anhydrous ether. 1 .6M 
solution in hexane of n-butyl lithium was added dropwise to the suspension at the room temperature. The mixture was 
55 stirred at the room temperature for 30 minutes and cooled down to 0°c. Then 30 ml of a solution in anhydrous ether of 
1 4.35 g of 1 -benzyl-4-piperidone was added to the mixture. It was stirred at the room temperature for 3 hours and filtrated 
to remove out the insoluble. The filtrate liquid was concentrated at a reduced pressure. The obtained concentrate was 
dissolved in ether and extracted with 1 N hydrochloric acid. An aqueous solution of sodium hydroxide was added to the 
extract to have pH value of 12. The resultant was extracted with methylene chloride. The extract was dried with magne- 
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10 



sium sulfate and concentrated at a reduced pressure. The residue was purified with a column filled with silica gel to 
obtain 5.50 g of an oil with a yield of 33 percent 

The oil was incorporated into 40 ml of methanol and 40 ml of 1 N hydrochloric acid was added to the solution. It was 
heated so as to make reflux for 3 hours and then concentrated at a reduced pressure. The residue was dissolved in 
water. An aqueous solution of sodium hydroxide was added to the solution to have a pH value of 12 and the solution 
was extracted with methylene chloride. The extract was washed with saturated salt solution and dried with magnesium 
sulfate. It was further concentrated at a reduced pressure and the residue was purified in a column charged with silica 
gel. 2.77 g of the intended compound was obtained with a yield of 54 percent. In analysis, its molecular formula was 
found to be Ci 3 H 17 NO and 1H-NMR (CDC* 3 )6 , 1.40-2.40(7H,m), 2.78(2H, dt), 3.45(2H,S). 7.20(5H,S), 9.51 (1H,d). 

The compound may be produced according to the methods shown in (1) Arm. Kim. Zh. ( 2£(9), 614-17 (1983) by 
R.A. Kuroyan, A.I. Markosyan, G.M. Snkhchyan and S.A. Vartangan and (2) Ind. Chim. Beige. S& 64-5 (1967) by B. 
Hermans and P. Van Daele. 



15 



1 -Benayl-4-[(5.6-dimethPxy-1 -indanort-a-ylidenynmethylpiperidine hydrochloride 



20 



CH,Q 



ca,o 




N-CH 



HCl 



25 



30 



35 



This reaction was conducted in an argon atmosphere. 
2.05 ml of diisopropylamine was added to 10 ml of anhydrous THF, followed by addition of 9.12 ml of a 1.6 M 
solution of n-butyllrthium in hexane at 0°C. The mixture was stirred at 0°C for 10 min and then cooled to -78°C, and a 
solution of 2.55 g of 5,6-dimethoxy-1 -indanone in 30 ml of anhydrous THF and 2.31 ml of hexamethyl-phosphoric amide 
were added thereto. The mixture was stirred at -78°C for 15 min, and a solution of 2.70 g of 1 -benzyl -4-piperidine- 
carboaldehyde in 30 ml of anhydrous THF was added thereto. The temperature of the mixture was gradually raised to 
room temperature, followed by stirring for 2 hr. An aqueous 1% ammonium chloride solution was added thereto, and the 
organic phase was separated. The water phase was extracted with ethyl acetate, and the organic phases were combined 
with each other. The combined organic phase was washed with a saturated saline solution, dried over magnesium 
sulfate, and concentrated in vacuo. The resulting residue was purified by making use of a silica gel column (methylene 
chloride : methanol = 500 : 1 - 1 00: 1). The eluate was concentrated in vacuo, and the residue was dissolved in methylene 
chloride. A 10% solution of hydrochloric acid in ethyl acetate was added to the resulting solution, followed by concen- 
tration in vacuo to obtain a crystal, which was recrystatlized from methanol/IPE to obtain 3.40 g (yield: 62%) of the title 
compound having the following properties: 



40 • m.p. (°C): 237-238°C (dec.) 

• elementary analysis: C24H27NO3 HCI 



so 



45 




C 


H 


N 




calculated (%) 


69.64 


6.82 


3.38 




found (%) 


69.51 


6.78 


3.30 



55 
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Example 4 

1 -Benzyl-4-f(5.6-dimethoxv-1 -indanon)-2-vHmethv1piperidine hydrochloride 




0.4 g of 1^enzyI^-[(5,6<limethoxy-1-indanon)-2-ylidCTyl]methylpiperidine was dissolved in 16 ml of THF, fol- 
lowed by addition of 0.04 g of 1 0% palladium-carbon. The mixture was hydrogenated at room temperature under atmos- 
pheric pressure for 6 hr. The catalyst was filtered off, and the filtrate was concentrated in vacuo. The residue was purified 
by making use of a silica gel column (methylene chloride : methanol = 50 : 1). The eluate was concentrated in vacuo, 
and the residue was dissolved in methylene chloride. A 1 0% solution of hydrochloric acid in ethyl acetate was added to 
the resulting solution, followed by concentration in vacuo to obtain a crystal, which was recrystallized from methanol/IPE 
to obtain 0.36 g (yield: 82%) of the title compound having the following properties: 

• m.p.(°C):211-212°C(dec.) 

• elementary analysis: C 2 4H 2 9N03 , HCI 





C 


H 


N 


calculated (%) 
found (%) 


69.30 
69.33 


7.27 
7.15 


3.37 
3.22 
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Examples 28 to 41 

The compounds synthesized in the same manner as that of Examples 1 to 4 are shown in Table 4. 
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Example 178 

1 -Benzov1-4-r(5.6-dimethoxv-1 -indanon)-2-vnmethvtDiDeridine 



0.85 g of 5,6-dimethoxy-l-indanone and 1.38 g of 1-benzoyl-4-piperidinecarbaldehyde were dissolved in 20 ml 
of anhydrous THF to obtain a solution. 1 .02 g of 28 % sodium methylate was added to the solution at 0°C. The obtained 
is mixture was stirred at a room temperature for 2 hours; diluted with ethyl acetate, washed with a saturated aqueous 
solution of common salt, dried over magnesium sulfate and concentrated in a vacuum. The obtained residue was purified 
through a silica gel column to obtain 1 .23 g of 1 -benzoyl-4-[(5,6-dimethoxy-1 -indanon)-2-ylidenyl]methylpiperidine (yield 
: 71 %). 

1 .23 g of this compound was dissolved in 20 ml of THF, followed by the addition of 0.3 g of 1 0 % palladium/carbon. 
20 After the hydrogenation had been carried out at a room temperature under an ordinary pressure for one day, the catalyst 
was filtered out and the filtrate was concentrated in a vacuum. The residue was recrystallized from methylene chlo- 
ride/hexane to obtain 1 .10 g of the title compound (yield : 89 %). The characteristics thereof are as follows: 
m.p. (°C) : 151 to 152 
elemental analysis as C24H27NO4 

25 







C 


H 


N 




calculated(%) 


73.26 


6.92 


3.56 


30 


found(%) 


73.30 


6.85 


3.32 



35 Example 179 

4-r(5.6-Dimethoxv-1-indanon)-2-vl1methvlpiperidine hydrochloride 



40 



45 



9.00 g of l-benzoyl^-KS^-dimetfioxy-l-indanonJ^-yOmethylpiperidine was dissolved in 90 ml of dioxane, fol- 
lowed by the addition of 90 ml of 6N hydrochloric acid. The obtained mixture was heated under reflux for 10 hours and 
concentrated in a vacuum. The residue was diluted with water and extracted with ethyl acetate. The pH of the aqueous 

so layer was adjusted to 12 with a 50 % aqueous solution of sodium hydroxide and extracted with methylene chloride. The 
organic layer was washed with a saturated aqueous solution of common salt, dried over magnesium sulfate and con- 
centrated in a vacuum. The obtained residue was converted into its hydrochloride by an ordinary method. The obtained 
product was recrystallized from methanol/ethanol to obtain 6.30 g of the title compound (yield : 85 %). The characteristics 
thereof are as follows: 

55 m.p. (°C): 249 to 250 (dec.) 



25 
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elemental analysis as C17H23NO3 HCI 





C 


H 


N 


calculated(%) 
found(%) 


62.67 
62.75 


7.42 
7.31 


4.30 
4.52 



Example 180 

1 -(3-Fluorobenzyl)-4-[(5.6-dimethoxy-1 -indanon)-2-yl]methylpipericl}ne hydrochloride 



20 




25 0.25 g of 4-[(5,6-dimethoxy-1 -indanon)-2-yl]methylpiperidine was dissolved in 6 ml of THF, followed by the addition 

of 0.29 ml of triethylamine and 0.13 ml of 3-fluorobenzyl bromide. The obtained mixture was heated under reflux for 2 
hours and concentrated in a vacuum. The residue was diluted with ethyl acetate, washed with a 10 % aqueous solution 
or sodium carbonate and a saturated aqueous solution of common salt successively, dried over magnesium sulfate and 
concentrated in a vacuum. The obtained residue was purified through a silica gel column and converted into its hydro- 
30 chloride by an ordinary method. The obtained product was recrystallized from methylene chloride/IPE to obtain 0.27 g 
of the title compound (yield : 72 %). The characteristics thereof are as follows: 
m.p. (°C): 230 to 232 (dec.) 
elemental analysis as C^HaNOa-HCI 





C 


H 


N 


calculated(%) 
found(%) 


66.43 
66.18 


6.74 
6.79 


3.23 
3.11 



Example 182 

4-[(5.6-Pimethpxy-HndanQn)^ 



50 




0.50 g of 1 -benzyl-4-[(5,6-dimethoxy-1 -indanon)-2-yl]methylpiperidine was dissolved in 8 ml of benzene, followed 
by the addition of 0.15 ml of ethyl chloroformate. The obtained mixture was heated under reflux for 3 hours, diluted with 
ethyl acetate, washed with a saturated aqueous solution of sodium bicarbonate and a saturated aqueous soltuion of 
common salt successively, dried over magnesium sulfat and concentrated in a vacuum. Th obtained residue was 



26 
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# 



recrystallized from ethyl acetate/hexane to obtain 0.45 g of the title compound (yield : 94 %). The characteristics thereof 
ar as follows: 

m.p. (°C): 132 to 133 

elemental analysis as C20H27NO5 







C 


H 


N 




calculated(%) 


66.46 


7.53 


3.88 


10 


found(%) 


66.79 


7.53 


4.00 



Example 185 

15 1 -Benzyl-4-f(5,6-dimethoxYinden)-2-yllmethYlpiperidine hydrochloride 



20 



Ob 



0.24 g of 1 -benzyl-4-[(5,6-dimethoxy-1 -indanol)-2-yl]methylpiperidine was dissolved in 5 ml of methylene chloride, 
followed by the addition of a 10 % solution of hydrochloric acid in ethyl acetate. The obtained mixture was concentrated 
25 in a vacuum. The obtained residue was recrystallized from methylene chloride/IPE to obtain 0.24 g of the title compound 
(yield : 95 %). The characteristics thereof are as follows: 

m.p. (°C): 216 to 217 (dec.) 

elemental analysis as C24H29NO2HCI 

30 



35 



40 





C 


H 


N 


calculated(%) 
found(%) 


72.07 
71.82 


7.56 
7.63 


3.50 
3.33 



Example 186 

1 -Benzyl-4-[3-[(5,e-dimethoxy-1 -indanon)-2-ylidenyl]]propylpiperidine hydrochloride 



45 



O . 



50 



55 



0.31 ml of diisopropylamine was added to 5 ml of anhydrous THR 1 .39 ml of a 1 .6 M solution of n-butyilithium in 
hexane was further added to the obtained mixture at 0°C. The obtained mixture was stirred at 0°C for 10 minutes and 
cooled to -78°C, followed by the addition or a solution of 0.39 g of 5,6-dimethoxy-1 -indanone in 5 ml of anhydrous THF 
and 0.35 ml of hexamethylphosphoramide. The obtained mixture was stirred at -78°C for 1 5 minutes, followed by the 
addition of a solution of 0.50 g of 3-(1-benzyl-4-piperidine)propionaldehyde in 5 ml of anhydrous THF. The obtained 
mixture was gradually heated to a room temperature, stirred at that temperature for 3 hours, diluted with ethyl acetate, 
washed with a saturated aqueous solution of common salt, dried over magnesium sulfate and concentrated in a vacuum. 
The obtained residue was purified through a silica gel column and converted into its hydrochloride by an ordinary method 
of obtain 0.55 g of the title compound as an oil (yield : 61 %). 

molecular formula : C2bH3iN03-HCI 

1H-NMR(CDCI 3 ) 6; 1.10~3.00(13H,m), 3.45(2H,S). 3.50(2H,S), 3.90(3H,S), 3.95(3H,S), 6.58-7.20 (3H,m), 
7.27(5H,S). 
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Example 187 

1 -Benzyl-4-f3-f(5.6<limethaxv-1 -indanonV2-ymproovlp iDeridine hydrochloride 



p 



0.40 g of 1^enzyM-[3-[(5.6KJimethoxy-1-ir^ in 15 ml of THF, followed 

by the addition of 0.1 g of 10 % palladium/carbon. After the hydrogenation had been carried out at a room temperature 
under an ordinary pressure for 2 hours, the catalyst was filtered out and the filtrate was concentrated in a vacuum. The 
residue was purified through a silica gel column and converted into its hydrochloride by an ordinary method to obtain 
0.37 g of the title compound as an oil (yield : 84 %). 
molecular formula: C26H33NO3HCI 

1H-NMR(CDCI 3 ) 6 ; 1. 00-3.30(1 8H, m), 3.38, 3.43 (total 2H, each S), 3.85(3H,S), 3.90(3H,S), 6.77, 6.83 (total 
1 H, each S), 7.05, 7.10 (total 1H, each S), 7.18, 7.20 (total 5H, each S). 
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Examples 188 to 249 

The compounds listed in Table 9 were each synthesized and analyzed. 



5 

Table 9 



10 


Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 








lH-NMR(CDCl 3 ) 6; 








1.00%3.40(14H,m), 3.47<2H,S), 


15 
20 


188 




3.78<3H,S), 6.90^7.50(3H /m ) , 
7.23(5H,S) . 

molecular formula: C 23 H 27 N0 2 • HC1 








1 H-NMR(CDC1 3 ) 6; 






0 


1. 05%2-. 12(9H,m) , 2 . 50*3 . 40 (5K,m) , 


25 


189 




3.48(2H,S), 3.88<3H,S), 6.98(lH,q), 
7.15-W.32<2H,ra) , 7.23(5H,S) , 

molecular formula: C 23 H 2? N0 2 • HC1 


30 






m.p.(°C) :' 199 to 200 (dec.) 

elemental analysis as -HCl 

24 29 3 


35 


190 




C H N 
calculated(%) 69.30 7.27 3.37 
found{%) 69.24 7.40 3.38 


40 






m.p- (°C) : 198 to 199 


191 




elemental analysis as C 24 H 29 N0 3 -HC1 

C H N 
calculated (%) 69.30 7.27 3.37 


45 






found<%) 69.15 7.42 3.47 








m.p. (°C) : 200 to 201 


50 
55 


192 




elemental analysis as C^H^NO^ • HCl 

C H N 
calculated(%) 67.33 7.23 3.14 

found{%) 67.10 7.16 3.00 
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j 

S Example 

i 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 


i 

193 




1 H-NMK(CDCl3) * ; 

1.05^2. 15 (9H,m) , 2 . 55^3. 43 (5H,m) , 
3.48(2H,S), 7.23(5H,S), 7.23^7.43 
(3H,m) . 

molecular formula: C 22 H 24 N0F«HC1 


194 




i 

m.p. (°CJ : 175 to 177 

elemental analysis as C 23 H 27 N0.HC1 

C H N 
calculated (%) 74.68 7.63 3.79 
found(%) 72.77 7,64 3.62 
1/2 H 2 0 (%) 72.90 7.71 3.70 


I 195 


-HOI. 


m.p. (°C): -211 to 213 (dec.) 

elemental analysis as C 23 H 27 N0*HC1 

C H. N 
calculated(%) 74.68 7.63 3.79 
found(%) 72.68 7.49 3.70 
1/2 H 2 0 (%) 72.90 7.71 3.70 


196 




m.p. (°C) : 153 to 154 

elemental analysis as C 23 H 27 N0 3 

C H N 
calculated(%) 75.59 7.45 3.83 
found (%) 75.77 7.28 3.64 


197 




m.p. (°C) : 170 to 171 (dec.) 
elemental analysis as C 23 H 2? N0 3 

C H N 
calculated(%) 75.59 7.45 3.83 
found(%) 75.61 7.47 3.55 



30 
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5 


Example 


Structural formula 

- 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) | 

j 

• 


1 
1 

10 i 

! 
I 

j 198 

i 

15 j 

! 




m.p. (°C) : 175 to 176 

elemental analysis as •HC1 

26 33 3 




C H N 
calculated(%) 70.33 7.72 3.15 
found{%) 70.20 7.46 3.35 

j 
1 








m.p. (°C) : 236 to 237 (dec.) 


20 




0 


elemental analysis as C 23 H 25 N0 3 .HC1 




199 




C H N 
calculated (%) 69.08 6.55 3 . 50 
found (%) 68.97 6.82 3.29 


25 









30 



35 



40 



45 



50 
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Example 


Structural formula 


Physicocheiaical constants 

(nwp., elemental analysis. NMR etc.) ; 


I 
• 

j 203 

| 

j 
■ 




m.p. (°C) : 126 to 127 

elemental analysis as C 2 6 H 33 N0 3 • HC1 

C H N 
calculated^) 70.33 7.72 3.15 
found(%) ' 70.41 7.48 2.85 


204 


'HQ 


1 H-NMR{CDC1 3 ) 6; 

1.00*3. 40 (20H,ra) , 3.50(2H / S) / 
3.90(3H,S), 3.97(3H,S), 6.88{lH,S), 
7.18(1H,S) , 7.31{5H,S) . 

molecular formula: C 27 H 35 N0 3 «HC1 


205 


•HO. 


lH-NMR(CDCl 3 ) 6; 

1.05*3.36(22H,m) , 3.45(2H / S) , 
3.85(3H / S) , 3.*0(-3H,S>, 6.78(1H,S) , 
7.08(lH f S) , 7.21(5H,S) . 

molecular formula: C 2 8 H 37 N0 3 #HC1 


206 

i 


•HQ 


lH-NMR(CDCl 3 ) 6; 

1.10*2.50(7H,m) , 2.70'\>3.02(2H,ra) , 
3.48(2H,S), 3.56<2H,S), 3.79(3H,S), 
6.69(lH,dt), 7.02*7. 50 ( 3H,m) , 
7.21(5H,m) . 

molecular formula: C 23 H 25 N0 2 * HC1 


i 

i 207 
i 

i 

! 




1 H-NMR(CDC1 3 ) 6; 

1.50*3.57(llH,m) , 3.48, 3.50(total 
2H, each S) , 3.83, 3.85 (total 3H, 
eachS), 6 . 57*7 . 39 ( 4H,m) , 7.22(5H,m). 

molecular formula: C 23 H 25 N0 2 • HC1 



32 



EP 0 296 560 B1 



Example 


Structural formula 


Physicochemical constants 

{ni.p., elemental analysis, NMR etc.) 


208 




1 H-NMR(CDC1 3 ) 6; [ 
1.58^2.55(7H,m) , 2 . 79^3. 02 (2H,m) , j 
3.50(2H,S), 3.63(2H,d), 3.90 j 
(6H,S), 6.63(lH,dt), 6.93{lH,d), : 

7.22(5H # S) , 7.57(lH,d) . j 

j 

molecular formula: C 24 H 27 N0 3 *HC1 j 


209 

; 




1 H-NMR(CDC1 3 ) 6; j 
1.50^2. 55 (7H,ra) , 2 . 78^3- 03 (2H,m) , 
3.48{2H,S), 3.56(2H,d), 3.85{3H,S), 
4.00(3H,S), 6.62(lH,dt), 7.07<lH,d), 
7.21(lH,d) , 7.22(5H,S) . 

molecular formula: C 2 4 H 27 N0 3 #HC1 

• 


210 




lH-NMR(CDCl 3 ) 6; 

. 1.50^2.50(7H,m) , 2 . 78^3. 03 (2H,m) , 
3.48<2H,S), 3.53(2H,d), 3,82(3H,S), 
3.90(3H,S), 4.03(3H,S), 6.58(lH,dt), 
6.61(1H,S) , 7.25(5H,S) . 

molecular formula: C 25 H 2 9 N0 4 ' HC1 


211 




1h-NMR(CDC1 3 ) 6; 

1.52^2. 55 (7H,m) , 2 . 78^3 . 02 { 2H, m) , 
3.50(2H,S), 3.59(2H,S), 6.72(lH,dt), 
7.05V7.55(3H,m) , 7.22(5H,S). 

molecular formula: C 22 H 22 NOF« HC1 


212 


•Ha 


1 H-NMR(CDC1 3 ) 6; 

1.50*2.55(7H,m) , 2.38(3H,S) , 
2.78^3.02<2H,m) , 3.48(2H,S), 
3.57(2H,S), 6.66(lH,dt), 7.38^7.60 
(3H,m) , 7.21(5H,S) . 

molecular formula: C 23 H 25 N0-HC1 
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5 


Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 


10 






lH-NMR(CDCl 3 ) 6; 






1. 48^2. 60 (7H,m) , 2.32(3H,S), 




213 


9 


2. 7 7*\o . 02 {2tt,mj / 3,4914x1/5)/ 
6.69(lH,dt), 7.10^7,67(3H # m) , 


15 




c-fe -HC2. 


7.22(5H,S) . 






molecular formula: C 23 H 25 NO-HCl 








m.p. (°C) : 174 to 175 


20 






elemental analysis as C--H--NO. 

* 23 25 3 




214 




C H N 
calculated^) 69.08 6.55 3.50 


25 






found {%) 69.12 6.41 3.43 








m.p. (°C) : 175 to 176 


30 


215 


a 


elemental analysis as C 3o H 3i N0 3 

C H N 
calculated(%) 79.44 6.89 3.09 


35 




found(%) 79.04 6.87 2.77 




0 


m.p. (°C) : 180 to 181 

elemental analysis as C2gH^^N0^*HCl 


40 


216 


•Ha : 


C H N 
calculated(%) 70.65 7.30 3.17 

found(%) 70.34 7.05 3.07 


45 






m.p.(°C): 228 to 230 (dec.) 








elemental analysis as C 23 H 23 N0 3* HC1 

C H N 
calculated(%) 69.43 6.08 3.52 

found(%) 67.89 5.97 3.45 


50 


217 


•na ■ 






1/2 H 2 0 (%) 67.89 6.19 3.44 



55 
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5 


Example 


Structural formula 


Physicochemical constants 

(nup., elemental analysis, NMR etc.) 


10 






lH-NMR(CDCl 3 ) 6; 




0 


2. 48*^3.02 (13H,m) , 3.48(2H,S), 




218 




6.73(lH,dt), 7.10^8.10(4H,m) , 
7.22{5H,S) t 


15 






molecular formula: C 2 3H25NO-KCl 








m.p. (°C) : 170 to 171 


20 






elemental analysis as ^26^31^3 




221 




C H N 
calculated(%) 77.01 7.70 3.45 


25 






found(%) 77.10 7.67 3.43 








1 H-NMR(CDC1 3 ) 6; 






c 


1.10^2. 40 (13H r m) , 2 . 70^3 . 00 ( 2H,m) , 


30 
35 


222 


•HQ. 


3.45<2H,S), 3.48(2H,S), 3.86(3H,S), 
3.91<3H,S), 6.68(lH,tt), 6.80(1K,S), 
7.20(6H,S) . 
molecular formula: C 27 H 33 N °3 * HCi 



40 



45 



50 



35 
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5 


Example 


Structural formula 


Physicochemical constants: 

(m.p., elemental analysis, NMH etc.) 


10 
15 


223 




lH-NMR(CDCl 3 ) 6; 

1.10^2.40 (15H,m) , 2 . 68^3 . 00 { 2H,m) , 
3.46(2H,S), 3.50(2H,S), 3.88(3H,S), 
3.93{3H,S), 6.68(lH,tt), 6.83(lH,S), 
7.19(1H,S), 7.21(5H,S). 

molecular formula: C 2Q H 35 N0 3 - HC1 | 


20 
25 


224 


•h*a 


m.p. (°C) : 130 to 135 

elemental analysis as C 2 6 H 29 N0 3" HC1 1 

C H N ! 
calculated^) 70.98 6.87 3.18 
found (%) 70.81 6.72 3.10 

i 

i 


30 
35 


225 




lH-NMR(CDCl 3 ) 6; 

1.10^3.50(16H,m) , 3.87(3H / S) / 
3.93(3H,S) , 6.80(1H,S) ,7.00^7.25 
(6H,m) . 

molecular formula: C 24 H 2g N0 3 •HCl 


40 


226 


0 


m.p. (°C) : 186 to 188 (dec.) 

1 H-NMR(CDC1 3 ) 6; 1 . 65^2 . 10 (7H,m) , 
2.65^2.75(2ff,m) , 3 . 25^3. 83 (5H,m) , 
3.92(3H,S), 3.98(3H,S), 4.60(2H,S), 
6.88(1H,S), 7.19(lH,S), 7.26^ 

7.60 (5H,m) . 
molecular formula: C ?4 H pq N0 4 


to 
50 


227 




m.p. (°C) : 220 to 221 

elemental analysis as C 25 H 3i N0 3' HC1 

C H N 
calculated(%) 69.83 7.50 3.26 
found(%) 70.03 7.51 3.26 



55 



36 



EP 0 296 560 B1 



5 


Example 


. Structural formula. 


Physicochem-ical constants 

(m.p., elemental analysis, NMR etc.) 


10 
15 


228 


o 

•hc* 


m.p. (°C) : 212 to 213 • 
elemental analysis as C 25 H 3i N0 3 ' HC l j 

C H N | 
calculated (%) 69.83 7.50 3.26 
found(%) 69.62 7.38 3.15 j 

• J 


20 
25 


229 


•Htt 


m.p. (°C) : 229 to 230 (dec.) j 
elemental analysis as C 25 H 31 N0 3 *HC1 

C H N 
calculated(%) 69.83 7.50 3.26 
found(%) 69.91 7.48 3.28 


30 
35 


230 


o mi 
•WCL 


1 H-NMR(CDC1 3 ) 6; 

X.00*3.-50(14H f m) , 3.73(2H,S), 
3.8G(3H,S), 3.93<3H,S), 6.82(1H,S), 
7.12(1H,S), 7.22^7. 80(4H f m) . 

molecular formula: C 24 H 28 N 2 0 5 *HC1 


40 


231 


-HO. 


m.p. (°C) : 210 to 211 

elemental analysis as C 2 4 H 28 N 2°5* HC1 

C H N 
calculated(%) 62.54 6.34 6.08 
found(%) 62.48 6.34 5.96 


45 
50 


232 


■HQ . 


m.p. (°C) : 234 to 236 (dec.) 
elemental analysis as C 2 4 H 28 N 2°5 * HC1 

C H N 
calculated(S) 62.54 6.34 6.08 
found{%) 62.56 6.25 5.83 



55 
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Example 


Structural formula 


Physicocheraical constants j 
(m.p., elemental analysis, NMR etc.) j 

1 

i 

■— — i 


233 


•HCi 


lH-NMR(CDCl 3 ) 6; 

1.10^3.43(14H,m) , 3.52<2H,S), 
3.84(3H,S), 3.91{3H / S) / 6.35%7.08 
(7H,m). 

molecular formula: C^H^NO^HCl 


234 


• HO. 


m.p. (°C) : 146 to 148 

elemental analysis as C 24 H 29 N0 4 «HC1 

C H N 
calculated(%) 66.51 7.29 3.53 
found(%) 66.73 7.00 3.24 


235 




m.p. (°C) : 193 to 194 

elemental analysis as C 2 5 H 31 N0 4* HC1 

C H N 
calculated (%) 67.33 7.23 3.14 
found(%) 67.43 7.22 3.13 


236 




m.p.(°C): 226 to 228 (dec.) 

elemental analysis as C 25 H 3i N0 4 * HC1 

C H N 
calculated(%) 67.33 7.23 3.14 
found(%) 67.21 7.29 2.97 


i 

i 
t 

237 




1 H-NMR(CDC1 3 ) 6; 

0.78^3. 40(14H,m) , 3.46(2H,S), 
3.85(3H,S), 3.91<3H,S), 5.01(2H,S), j 
6.78(lH,S), 6.80-W.43(9H,m) , 
7.09(1H,S). j 

molecular formula: C 31 H 35 N0 4 • HCI 
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5 


Example 


Structural formula 


Physicochemical constants 
(m.p., elemental analysis, NMR etc.) 


10 
15 


239 




m.p. (°C) : 253 to 256 (dec.) 
elemental analysis as C 25 H 31 N °3 * HC1 

C H N 
calculated(S) 69.83 7.50 3.26 
found(%) 69,60 7.49 3.27 

i 


20 
25 


240 




m.p. (°C): 225 to 226 (dec.) 
elemental analysis as C 24 H 35 N0 3 « HCl 

C H 0 
calculated(%) 68.31 8.60 3.32 
found(%) 68.17 8.49 3.51 


30 
35 


241 


• Ha 


m.p.(°C): 226 to 227 (dec.) 
elemental analysis as C 2 8 H 31 N0 3* HC1 

C H N 
calculated(%) 72.17 6.92 3.01 
found(%) 71.71 7.07 2.85 


40 


242 




m.p. (*C) : 243 to 245 (dec.) 

elemental analysis as C 28 H 31 N °3* HC1 

C H N 
calculated(%) 72.17 6.92 3;01 
found(%) 71.75 6.92 3.01 



45 



50 
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Example 



Structural formula 



Physicochemical constants 

(ra.p., elemental analysis, NMR etc.) 



243 



-HQ 



m.p. (°C) : 191 to 192 

elemental analysis as CjgH^NO^HCl 



calculated^) 
found (%) 



C 

65.60 
65.34 



H N 
7,20 2.94 
7.27 2.79 



244 



Ofcc 



ad* 



m.p. (°C) : 219 to 221 

elemental analysis as C^H^NOg.HCl 



calculated (%) 
found (%) 
1/2 H 2 0(%) 



C 

64.09 
63.27 
62.96 



H 

7.17 
7.19 
7.24 



N 

2.77 
2.51 
2.72 



Example 


Structural formula 


Physicochemical constants 

(m.p., elemental analysis, NMR etc.) 


249 




m.p- (°C) : 230 to 232 (dec.) 
elemental analysis as C 35 H 39 NO g - HC1 

C H N 
calculated^) 69.35 6.65 2.31 
found(%) 69.21 6.59 2.33 



so 
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Table 10 





Inhibitory effect against acetylcholinesterase in vitro 


5 


uompouno 


mniDitory activity 
on AChE IC 50 (jiM) 


uornpouna 


inniorcory activity 
on AChE ICso^M) 


uornpouna 


innioitory activity 
on AChE IC 50 (nM) 




178 


>10 






226 


0.0049 


10 


179 


5.4 


203 


0.009 


227 


0.01 


180 


0.001 


204 


0.035 


228 


0.002 








j 205 


0.014 


229 


0.04 




182 


0.8 


206 


0.41 


230 


0.16 


15 






207 


0.049 


231 


0.004 








208 


0.062 


232 


0.1 




185 


0.00082 


209 


0.43 


233 


0.046 


20 


186 
187 


0.0015 
4.4 


210 
211 


0.06 
2 


234 
235 


0.0018 
0.22 




188 


0.081 


212 


0.5 


236 


3.6 




189 


0.012 


213 


0.05 


237 


2.6 


25 


190 


0.02 


214 


0.0084 








191 


0.085 


215 


0.0042 


239 


0.18 




192 


0.013 


216 


0.017 


240 


0.0089 


jy 


193 


0.2 


217 


0.14 


241 


0.22 


194 


0.069 


218 


20 


242 


2.9 




195 


0.0071 






243 


4 




196 


0.0013 ' 






244 


4.9 


35 


197 


0.38 


221 


0.033 








198 


0.0054 


222 


0.011 








199 


0.023 


223 


0.0054 






40 






224 


0.003 












225 


0.48 


249 


0.62 



45 



50 
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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1 . A cyclic amine compound having the following formula or a pharmacologically acceptable salt thereof: 



J— B TZt/ t 



(XXV) 



wherein: 
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J is selected from: 



0 




indanolidenyl 




indancdiony 1 



wherein S is a lower alkyl group having 1 -6 carbon atoms, a lower alkoxy group having 1 -6 carbon atoms, a halogen 
atom, a hydroxy! group, and t is 0-4, or (S) t may form a methylene dioxy group or an ethylene dioxy group on two 
adjacent carbon atoms of the phenyl group to which (S) t is attached; 

B is one of the divalent groups -(CHR22) r -, | n which r is an integer from 0 to 1 0 and each R 22 is independently 
either a hydrogen atom or a methyl group; =(CH-CH=CH) b -, in which b is an integer from 1 to 3; =CH-(CH2) C -, in 
which c is an integer from 0 to 9; or =(CH-CH) d =, in which d is an integer from 0 to 5; and 

K is a phenylalkyl group optionally substituted by a C^alkyl group which may optionally be halogenated, a 
Ci-ealkoxy group, a nitro group, a halogen atom, a carboxyl group, a benzyloxy group, a Ci_6alKoxycarbonyl group, 
an amino group, a Ci_$monoalkylamino group, a Ci_«dia!kylamino group, a carbamoyl group, a Ci^acylamino 
group, a cyclohexyloxycarbonyl group, a Ci-6alky'aminocarbonyl group, a Ci_6alkylcarbonyloxy group, a hydroxyl 
group, a formyl group or a Ci_6alkoxy-Ci_ealkyl group; and 

— shows a single or a double bond. 

A cyclic amine according to Claim 1 or a pharmacologically acceptable salt thereof, wherein B is -(CHR22) r -; R 22 is 
a hydrogen atom; and r is an integer of 1 to 10. 

A cyclic amine compound as claimed in Claim 1 or a pharmacologically acceptable salt thereof, which is 1 -benzyl- 
4-[(5.6-dimethoxy-1 -indanon)-2-yl] methylpiperidine. 

A cyclic amine compound as claimed in Claim 1 or a pharmacologically acceptable salt thereof, which is 
1-benzyl-4-[(5,6-dimethoxy-1-indanon)-2-ylidenyl] methylpiperidine, 
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1-benzyl-4-[(5-methoxy-1 -indanon)-2-yl] methylpiperidine, 
1 -benzyl-4-[(5,6-diethoxy- 1 -indanon)-2-yI] methylpiperidine, 
1 -benzyl-4-[(5,6-methy1enedioxy-1 -indanon)-2-yt] methylpiperidine, 
1 -(m-nrtrobenzyl)-4-[(5,6-dimethoxy-1 -indanon)-2-yl] methylpiperidine, 
5 1 -(m-f luorobenzyl-4-[(5,6-dimethoxy-1 -indanon)-2-yl] methylpiperidine, 

1-benzyl-3-[(5,6-dimethoxy-1 -indanon)-2-yl] propylpiperidine, 
1-benzyl-4-[(5-isopropoxy-6-methoxy-1-indanon)-2-yl] methylpiperidine, or 
1 -benzyl-3-[(5,6-dimethoxy-1 -indanolidenyl)-2-yl] propenylpiperidine. 

w 5. A therapeutical composition comprising a pharmacologically effective amount of a cyclic amine compound as defined 
in Claim 1 or a pharmacologically acceptable salt thereof, and a pharmacologically acceptable carrier. 

6. The use of a cyclic amine compound as defined in Claim 1 or a pharmacologically acceptable salt thereof for pre- 
paring a medicament for the treatment of a disease due to acetylcholinesterase activity. 

75 

7. The use according to Claim 6, wherein the medicament is effective against senile dementia. 

8. The use according to Claim 6, wherein the medicament is effective against senile dementia of the Alzheimer type. 
20 9. A cyclic amine compound or a pharmacologically acceptable salt thereof having the formula: 



0 



25 



30 



35 



40 



CK 3 0 



pkchp 




CH 



tfeO 




45 



50 
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"'XXT'" -Op- -O 



Claims for the following Contracting States : ES, GR 

1 . A process for preparing a pharmaceutical composition effective against a disease due to acetylcholinesterase activity 
comprising the step of mixing a pharmaceutical! y acceptable carrier and a cyclic amine compound having the fol- 
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lowing formula or a pharmacologically acceptable salt thereof: 



\_7 



J— B — 



A/ — K 



(XXV) 



wherein: 

J is selected from: 




indaiaoriYl 




indanolidenyl 



indcny I 




i ndancdi ony 1 



wherein S is a lower alkyl group having 1 -6 carbon atoms, a lower alkoxy group having 1 -6 carbon atoms, a halogen 
atom, a hydroxy! group, and t is 0-4, or (S) t may form a methylene dioxy group or an ethylene dioxy group on two 
adjacent carbon atoms of the phenyl group to which (S) t is attached: 

B is one of the divalent groups -(CHR22) r -, in which r is an integer from 0 to 1 0 and each R 22 is independently 
either a hydrogen atom or a methyl group; =(CH-CH=CH) b -, in which b is an integer from 1 to 3: =CH-(CH2) C -, in 
which c is an integer from 0 to 9; =(CH-CH) d =, in which d is an integer from 0 to 5; and 

K is a phenylalkyi group optionally substituted by a Ci_*alkyl group which may optionally be halogenated. a 
Ci-ealkoxy group, a nitro group, a halogen atom, a carboxyl group, a benzyloxy group, a C^salkoxycarbonyl group, 
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an amino group, a Ci_6monoaIkylamino group, a Ci_*dialky1amino group, a carbamoyl group, a Ci_6acy1amino 
group, a cyclohexyloxycarbonyl group, a Ci_6alkylaminocarbonyl group, a Ci_ 6 alky1carbonyloxy group, a hydroxy! 
group, a formyl group or a C^alkoxy-Ci-ealkyl group; and 
— shows a single or a double bond. 

A process according to Claim 1 , wherein B is -(CHR22) r -; R22 is a hydrogen atom; and r is an integer of 1 to 10. 

A process according to Claim 1 , wherein the compound of formula XXV is 1 -benzyl-4-[(5,6-dimethoxy -1 -indanon)- 
2-yi] methylpiperidine . 

A process according to Claim 1 , wherein the compound of formula XXV is 
1 -benzyl-4-[(5,6-dimethoxy-1 -indanon)-2-ylidenyl] methylpiperidine, 
1 -benzyl -4-[(5-methoxy-1 -indanon)-2-yl] methylpiperidine, 
1 -benzyl-4-[(5,6-diethoxy-1 -indanon)-2-yl] methylpiperidine, 
1 -benzyl-4-[(5.6-methylenedioxy-1 -indanon)-2-yl] methylpiperidine, 
1-(m-nitrobenzyl)-4-[(5,6-dimethoxy-1-indanon)-2-yl] methylpiperidine, 
1 -(m-f luorobenzyi-4-[(5,6-dimethoxy-1 -indanon)-2-yl] methylpiperidine. 
1-benzyl-3-[(5,6-dimethoxy-1-indanon)-2-yI] propylpiperidine, 
1-benzyl-4-[(5-isopropoxy-6-methoxy-1-indanon)-2-yl] methylpiperidine, or 
1-benzyl-3-[(5,6-dimethoxy-1-indanolidenyl)-2-yl] propenylpiperidine 

A process for preparing a pharmaceutical composition effective agai nst a disease due to acetylcholinesterase activity 
comprising the step of mixing a pharmaceutically acceptable carrier and a cyclic amine compound or a pharmaco- 
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logically acceptable salt thereof having the formula: 
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0 



The use of a cyclic amine compound having the following formula or a pharmacologically acceptable salt thereof: 

(xxv j 



wherein: 
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J is selected from: 



o. 




indanonyl 

0 




indanolidenyl 




inclancdibny 1 

wherein S is a lower alky! group having 1 -6 carbon atoms, a lower alkoxy group having 1 -6 carbon atoms, a halogen 
atom, a hydroxy! group, and t is 0-4, or (S) t may form a methylene dioxy group or an ethylene dioxy group on two 
adjacent carbon atoms of the phenyl group to which (S) t is attached; 

B is one of the divalent groups -(CHR22) r -, in which r is an integer from 0 to 1 0 and each R 22 is independently 
either a hydrogen atom or a methyl group; =(CH-CH=CH) b -, in which b is an integer from 1 to 3; =CH-(CH2) C -, in 
which c is an integer from 0 to 9; =(CH-CH) d =, in which d is an integer from 0 to 5; -CO-CH=CH-CH 2 -; -CO-CH r 
CH(OH)-CH r ; -CH(CH 3 )-CO-NH-CH 2 -; -CH=CH-CO-NH-(CH2)r; -NH-; -0-; or -S-; 

and 

K is a phenylalkyl group optionally substituted by a C^alkyl group which may optionally be halogenated, a 
C^alkoxy group, a nitro group, a halogen atom, a carboxyl group, a benzyloxy group, a C^ealkoxycarbonyl group, 
an amino group, a Ci-emonoalkylamino group, a C^dialkylamino group, a carbamoyl group, a C^acylamino 
group, a cyclohexyloxycarbonyl group, a Ci_6alkylaminocarbonyl group, a Ci_ealkylcarbonyloxy group, a hydroxyl 
group, a formyl group or a C^alkoxy-C^alkyl group; and 

— shows a single or a double bond, 
for the manufacture of a medicament for the treatment of a disease due to acetylcholinesterase activity. 

The use according to Claim 6, wherein the medicament is effective against senile dementia. 

The use according to Claim 6, wherein the medicament is effective against senile dementia of the Alzheimer type. 
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9. The use of a cyclic amine compound or a pharmacologically acceptable salt thereof having the formula: 



5 



10 



15 



20 



25 



30 



35 



45 
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or 



CM 

CO 



for the manufacture of a medicament for the treatment of a disease due to acetylcholinesterase activity. 
Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1 . Cyclische Aminverbindung mit der fblgenden Formel Oder deren pharmakoiogisch annehmbare Salze: 



J ---° v N — K (XXV) 

_7 



worin J ausgewahlt wird aus: 
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0 



5 




Indandionyl 



10 

worin S eine Niederalkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine Niederalkoxygruppe mit 1 bis 6 Kohlenstoffato- 
men, ein Halogenatom Oder eine Hydroxylgruppe ist, und 1 0 bis 4 ist, oder (S) t eine Methylendioxygruppe oder eine 
Ethylendioxygruppe an zwei benachbarten Kohlenstoffatomen der Phenylgruppe bilden kann, an die (S), gebunden 
ist; 

is B eine der zweiwertigen Gruppen -(CHR 22 ) r - ( wobei r eine ganze Zahl von 0 bis 10 ist und jedes R 22 unabhangig 
entweder ein Wasserstoffatom oder eine Methylgruppe ist; =(CH-CH=CH) b -, worin b eine ganze Zahl von 1 bis 3 
ist; =CH-(CH2) C -, worin c eine ganze Zahl von 0 bis 9 ist; oder =(CH-CH) d =, worin d eine ganze Zahl von 0 bis 5 ist, 
darstellt; und 

Kdarstellt: eine Phenylalkylgruppe, gegebenenfalls substituiert mit einer Ci-e-AIkylgruppe, welche gegebenenfalls 
20 halogeniert sein kann, einer Ci_6-AlkQxygruppe, einer Nitrogruppe, einem Halogenatom, einer Carboxylgruppe, 
einer Benzyloxygruppe, einer Ci_e-Alkoxycarbonylgruppe, einer Aminogruppe, einer Ci_e-Monoalkylaminogruppe, 
einer C^e-Dialkyiaminogruppe, einer Carbamoylgruppe, einer Ci_6-Acylaminogruppe, einer Cyclohexyloxycarbo- 
nylgruppe, einer C^-Alkylaminocarbonylgruppe, einer Ci-e-Alkylcarbonyloxygruppe, einer Hydroxylgruppe, einer 
Formylgruppe Oder einer Ci-e-AIkoxy-C^e-alkylgruppe; un d 
25 — eine Einfach- oder Doppelbindung bedeutet. 

2. Cyclisches Amin gemass Anspruch 1 oder ein pharmakologisch annehmbares Salz davon, worin B -(CHR22) r - ist; 
R 22 ein Wasserstoffatom ist und r eine ganze Zahl von 1 bis 10 ist. 

30 3. Cyclische Aminverbindung gemass Anspruch 1, welche 1-Benzyl-4-[(5,6-dimethoxy-1-indanon)-2-yl]methylpiperi- 
din ist, oder eines ihrer pharmakologisch annehmbaren Salze. 

4. Cyclische Aminverbindung gemass Anspruch 1, welche 1-Benzyl-4-((5,6-dimethoxy-1-indanon)-2-ylide- 
nyl)methylpiperidin, 1-Benzyl-4-((5-methoxy-1-indanon)-2-yl)methylpiperidin, 1 -Benzyl-4-((5,6-diethaxy-1 -inda- 

35 non)-2-yl)methylpiperidin, 1 -Benzyl-4-((5,6-methylendioxy-1 -indanon)-2-yl)methylpiperidin, 1-(m-Nitrobenzyl)-4- 
((5,6-dimethoxy-1 -indanon)-2-yl)methylpiperidin, 1 -(m-Fluorbenzyl)-4-((5,6-dimethoxy-1 -indanon)-2-yl)methylpipe- 
ridin, 1 -Benzyl-3-((5,6-dimethoxy-1 -indanon)-2-yl)propylpiperidin, 1 -Benzyl-4-((5,6-isopropoxy-6-methoxy-1 -inda- 
non)-2-yl)methylpiperidin oder 1-Benzyl-3-((5,6-dimethoxy-1-indanolidenyl)-2-yl)propenylpiperidin ist, oder eines 
ihrer pharmakologisch annehmbaren Salze. 

40 

5. Therapeutische Zusammensetzung, umfassend eine pharmakologisch wirksame Menge einer cyclischen Aminver- 
bindung gemdss Anspruch 1 oder eines ihrer pharmakologisch annehmbaren Salze, und einen pharmakologisch 
annehmbaren TrSger. 

45 6. Verwendung einer cyclischen Aminverbindung gemass Anspruch 1 oder eines ihrer pharmakologisch annehmbaren 
Salze zur Herstellung eines Arzneimittels zur Behandlung einer Krankheit aufgrund von Acetylcholinesteraseakti- 
vitat. 

7. Verwendung gemass Anspruch 6, wobei das Medikament wirksam ist gegen die senile Demenz. 

50 

8. Verwendung gemass Anspruch 6, wobei das Medikament wirksam ist gegen die Alzheimer'sche senile Demenz. 
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Cyclische Aminverbindung oder eines ihrer pharmakologisch annehmbaren Salze mit der Formel 
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oder 




PatenlanspruchefOr folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welche wirksam ist gegen eine Krankheit 
aufgrund von Acetylcholinesteraseaktivitat, umfassend den Schritt der Mischung eines pharmazeutisch annehm- 
baren TrSgers und einer cyclischen Aminverbindung mit der folgenden Formel oder eines ihrer pharmakologisch 
annehmbaren Salze: 



J— B ~ 



N — K 



J 



(XXV) 



54 



worin J ausgewahft wird aus: 
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Indanony]. 



Indanolidenyl 



Indenyl 



Indandionyl 



worin S eine Niederalkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine Niederalkoxygruppe mit 1 bis 6 Kohlenstoffato- 
35 men, ein Halogenatom oder eine Hydroxylgruppe ist, und 1 0 bis 4 ist, Oder (S) t eine Methylendioxygruppe Oder eine 
Ethylendioxygruppe an zwei benachbarten Kohlenstoffatomen der Phenylgruppe bilden kann, an die (S) t gebunden 
ist; 

B eine der zweiwertigen Gruppen -(CHR 22 ),-, wobei r eine ganze Zahl von 0 bis 10 ist und jedes R 22 unabhangig 
entweder ein Wasserstoffatom oder eine Methylgruppe ist; =(CH-CH=CH) b -, worin b eine ganze Zahl von 1 bis 3 
40 ist; =CH-(CH2) C -, worin c eine ganze Zahl von 0 bis 9 ist; oder =(CH-CH) d =, worin d eine ganze Zahl von 0 bis 5 ist, 
darstelrt; und 

Kdarstellt: eine Phenylalkylgruppe, gegebenenfalls substituiert mit einer Ci_6-Alkylgruppe, welche gegebenenfalls 
halogeniert sein kann, einer Ci_6-Alkoxygruppe, einer Nitrogruppe, einem Halogenatom, einer Carboxylgruppe, 
einer Benzyloxygruppe, einer Ci_6-Alkoxycarbonylgruppe, einer Aminogruppe, einer C^-Monoalkylaminogruppe, 
45 einer Ci_6-Dialkylaminogruppe, einer Carbamoylgruppe, einer Ci_6-Acylaminogruppe, einer Cyclohexyloxycarbo- 
nylgruppe, einer C^-AIkylaminocarbonylgruppe, einer Ci^e-Alkylcarbonyloxygruppe, einer Hydroxylgruppe, einer 
Formylgruppe oder einer Ci_8-Alkoxy-Ci_e-alkylgruppe; und 
— eine Einfach- oder Doppelbindung bedeutet. 

so 2. Verfahren gemass Anspruch 1 , worin B -(CHR 22 ),- ist; R 22 ein Wasserstoffatom ist und r eine ganze Zahl von 1 bis 
10 ist. 

3. Verfahren gemass Anspruch 1 , worin die Verbindung der Formel (XXV) 1-Benzyl-4-[(5,6-dimethoxy-1-indanon)-2- 
yljmethylpiperidin ist. 

55 

4. Verfahren gemass Anspruch 1 , worin die Verbindung der Formel (XXV) 
1 -Benzyl-4-((5,6-dimethoxy-1 nndanon)-2-ylideny1)methylpiperidin, 

1 -Benzyl-4-((5-methoxy-1 -indanon)-2-yl)methylpiperidin, 
1 -BenzyM-((5,6-diethoxy-1 -indanon)-2-yl)methylpiperidin, 
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1 -Benzy1-4-((5,6-methy1endiQxy-1 -indanon)-2-yf)methylpiperidin, 

1 -(m-N"rtrobenzyl)-4-((5,6-dimethaxy-1 -indanonj^-ytymethylpiperidin, 

l-fm-RuorbenzylJ^-ftS.e^imethoxy-l-indan^^-yiJmethylpiperidin, 

1 -Benzyl-3-((5,6-dimethoxy-1 -indanon)-2-y1)propylpiperidin, 

1 -Benzyl -4-((5,6-isopropoxy-6-methoxy-1 -indanon)-2-yi)methylpiperidin Oder 

1 -Benzyi-3-((5,6<limethoxy-1 -indanolidenyl)-2-yl)propenylpiperidin 

ist. 

Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welche wirksam gegen eine Krankheit auf- 
grund von Acetylcholinesteraseaktivitat ist, umfassend den Schritt der Mischung eines pharmazeutisch annehm- 
baren Trdgers und einer cyclischen Aminverbindung oder eines pharmakologisch annehmbaren Salzes davon mit 
der Formel: 
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CH 3 0 



CK,0 




CH,0 ' 



Oder 



Verwendung einer cyclischen Aminverbindung mit der folgenden Formel Oder eines pharmakologisch annehmbaren 
Salzes davon: 



J— B — 



\ 

^ 

/ 



N—K 



(XXV) 



worin J ausgewahlt wird aus: 



(s) 




Indanonyl 
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Indanolidenyl 




Indenyl 




Indandionyl 



worin S eine Niederalkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine Niederalkoxygruppe mit 1 bis 6 Kohlenstoffato- 
men, ein Halogenatom oder eine Hydroxylgruppe ist, und 1 0 bis 4 ist, oder (S) t eine Methylendioxygruppe Oder eine 
Ethylendioxygruppe an zwei benachbarten Kohlenstoffatomen der Phenylgruppe, an die (S) t gebunden ist, bilden 
kann; 

B eine der folgenden zweiwertigen Gruppen ist: -(CHR22) r - i wobei r eine ganze Zahl von 0 bis 1 0 ist und jedes R 22 
unabhangig entweder ein Wasserstoffatom oder eine Methyigruppe ist; =(CH-CH=CH) b -, worin b eine ganze Zahl 
von 1 bis 3 ist; =CH-(CH2) C -, worin c eine ganze Zahl von 0 bis 9 ist; oder =(CH-CH) d =, worin d eine ganze Zahl 
von 0 bis 5 ist; -CO-CH=CH-CH 2 -; -CO-CH 2 -CH(OH)-CH 2 -; 
-CH(CH 3 )-CO-NH-CH 2 -; -CH^H-CO-NH-CCHz)^; -NH-; -O- oder -S-; 
und 

K eine Phenylalkylgruppe ist, welche gegebenenfalls substituiert ist mit einer C^-Alkylgruppe, die gegebenenfalls 
halogeniert sein kann, einer Ci_6-Alkoxygruppe, einer Nitrogruppe, einem Halogenatom, einer Carboxylgruppe, 
einer Benzyloxygruppe, einer Ci-e-Alkoxycarbonylgruppe, einer Ami nogruppe, einer Ci_e-Monoalkylaminogruppe, 
einer Ci_ 6 -Dialky1aminogruppe, einer Carbamoylgruppe, einer Ci_6-Acylaminogruppe, einer Cyclohexyloxycarbo- 
nylgruppe, einer Ci_6-Alkylaminocarbonylgruppe, einer C^-Alkylcarbonyloxygruppe, einer Hydroxylgruppe, einer 
Formylgruppe oder einer Ci-e-Alkoxy-C^-alkylgruppe; und 
— eine Einfach- oder Doppelbindung bedeutet, 

zur Herstellung eines Arzneimittels zur Behandlung einer Krankheit aufgrund von Acetylcholinesteraseaktivitat. 

Verwendung gemdss Anspruch 6, wobei das Medikament wirksam ist gegen senile Demenz. 

Verwendung gemass Anspruch 6, wobei das Medikament wirksam ist gegen die AJzheimer'sche senile Demenz. 
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9. Verwendung einer cyclischen Aminverbindung Oder eines ihrer pharmakologisch annehmbaren Salze mit der Formel 
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Revendicatlons 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

5 1 . Amine cyclique r6pondant k la formule suivante, ou sel pharmacoiogiquement acceptable de celle-ci : 



10 




(XXV) 



! 



ou : 

J est choisi parmi : 



20 




indanonyle 

o 



30 




indanolidenyle 



35 




indenyle 

o 



45 




indanedionyle 



so ou S est un groupe alkyle irrferieur ayant 1 k 6 atomes de carbone, un groupe alcoxy inferieur ayant 1 k 6 atomes 
de carbone, un atome d'halog&ne ou un groupe hydroxy et t est 0 k 4, ou (S) t peut former un groupe m6thylfcnedioxy 
ou un groupe 6thyl£nedioxy sur deux atomes de carbone adjacents du groupe ph6nyle auquel (S) t est f 1x6 ; 

B est un des groupes divalents -(CHR22) r -, 0 u r est un entier de 0 k 1 0 et chaque R 22 est irctependamment 
sort un atome d'hydrog6ne sort un groupe m6thyle ; =(CH-CH=CH) b -, ou b est un entier de 1 k 3 ; =CH-(CH2) C -, ou 

55 c est un entier de 0 k 9 ; ou =(CH-CH) d = p ou d est un entier de 0 k 5 ; et 

K est un groupe phgnylalkyle. 6ventuellement substrtu^ par un groupe aikyte en Ci_e Qui peut 6ventuellement 
§tre halog6n6, un groupe alcoxy en d-e, un gr upe n'rtr , un atome d'halog^ne, un groupe carboxy, un groupe 
benzyloxy, un groupe (alcoxy en Ci_e) carbonyle, un groupe amino, un groupe monoalkylamino en Ci_e, un groupe 
di(alkyl en Ci_e)amino, un groupe carbamoyle, un groupe acylamino en C^, un groupe cycl oh exyloxy carbonyle, 
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un groupe (alkyi en C^aminocarbonyle, un groupe (alkyl en Ci_e)carbonyloxy, un groupe hydroxy, un groupe 
formyle ou un groupe (alcoxy en Ci_e) alkyle en Ci_e ; et 

— represente une simple liaison ou une double liaison. 

5 2. Amine cyclique selon la revendication 1 ou sel pharmacologiquement acceptable de ceile-ci, ou B est -(CHR 22 ),- ; 
R22 est un atome d'hydrog6ne ; et r est un entier de 1 & 10. 

3. Amine cyclique selon la revendication 1 ou sel pharmacologiquement acceptable de celle-ci, qui est la 1 -benzyl-4- 
[(5,6-dim6thoxy-1-indanone)-2-yI]m6thylpip6ridine. 



5. Composition th6rapeutique comprenant une quantity pharmacologiquement eff icace d'une amine cyclique telle que 
d&inie dans la revendication 1 ou d'un sel pharmacologiquement acceptable de celle-ci et un vehicule pharmaco- 
logiquement acceptable. 



6. Utilisation d'une amine cyclique telle que d§f inie dans la revendication 1 ou d'un sel pharmacologiquement accep- 
table de celle-ci pour la preparation d'un medicament pour le traitement d'une maladie due & I'activite de ('acetyl- 
cholinesterase. 

30 7. Utilisation selon la revendication 6, dans laquelle le medicament est eff icace contre la demence senile. 

8. Utilisation selon la revendication 6, dans laquelle le medicament est efficace contre la demence senile de type 
Alzheimer. 

35 9. Amine cyclique ou sel pharmacologiquement acceptable de celle-ci repondant k la formule : 



10 



20 



15 



4. 



Amine cyclique selon la revendication 1 ou sel pharmacologiquement acceptable de celle-ci, qui est 
la 1 -benzyl-4-[(5,6-dimethoxy-1 -indanone)-2-ylid6nyl]methylpiperidine, 
la 1 -benzyl-4-[(5-m6thoxy-1 -indanone)-2-yl]methylpiperidine, 
la 1 -benzyl-4-[(5 f 6-di6thoxy-1 -indanone)-2-yl]methylpiperidine l 
la 1 -benzyl-4-[(5,6-methyienedioxy-1 -indanone)-2-yl]methylpiperidine, 
la 1 -(m-nitrobenzyl)-4-[(5,6-dim6thoxy-1 -indanone)-2-yl]methylpiperidine l 
la 1 -(m-f luorobenzyI)-4-[(5,6-dim6thoxy-1 -indanone)-2-yl]methylpiperidine J 
la 1 -benzyl-3-[(5,6-dimethoxy-1 -indanone)-2-yl]propylpip6ridine, 
la 1 -benzyl-4-[(5-isopropoxy-6-m6thoxy-1 -indanone)-2-yl]methylpiperidine ou 
la 1 -benzyl-3-[(5,6-dimethoxy-1 -indanolid6nyl)-2-yl]propenylpiperidine. 



25 



40 




45 



50 




55 
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Revendicatlons pour les Etats contractants suivants : ES, GR 

1 . Proc6d6 pour preparer une composition pharmaceutique eff icace contre une maladie due a I'activit6 de ('acetylcho- 
linesterase, comprenant l'6tape de melange d'un v6hicule pharmaceutiquement acceptable etd'une amine cyclique 
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rgpondant k la formule suivante, ou d'un sel pharmacologiquement acceptable de celie-ci : 




(XXV) 



ou: 

J est choisi parmi : 



o 




indanonyle 

o 




indanolid£nyle 




indanedionyle 

ou S est un groupe alkyle irtferieur ayant 1 a 6 atomes de carbone, un groupe aicoxy interieur ayant 1 a 6 atomes 
de carbone, un atome d'halog&ne ou un groupe hydroxy et t est 0 a 4, ou (S) t peut former un groupe mSthyl&nedioxy 
ou un groupe 6thyl6nedioxy sur deux atomes de carbone adjacents du groupe ph6nyle auquel (S) t est fbc6 ; 

B est un des groupes divalents -(CHR22) r -, ou r est un entier de 0 a 1 0 et chaque R 22 est ind6pendammerrt 
sort un atome d'hydrogfcne sort un groupe mSthyle ; =(CH-CH=CH) b -, ou b est un entier de 1 & 3 ; =CH-(CH2) C -, ou 
c est un entier de 0 a 9 ; ou =(CH-CH) d =, ou d est un entier de 0 a 5 ; et 

K est un groupe ph6nylalkyfe, 6ventuellement substitu6 par un groupe alkyle en Ci_e qui peut gventuellement 
§tre halog6n6, un groupe aicoxy en C^, un groupe nitro, un atome d'halogSne, un groupe carboxy, un groupe 
benzyloxy, un groupe (aicoxy en Ci_e) carbonyle, un groupe amino, un groupe monoalkylamino en Ci_6, un groupe 
di(alkyl en C^Jamino, un groupe carbamoyle, un groupe acylamino en C^, un groupe cyclohexyloxycarbonyle, 
un groupe (alkyl en Ci_6)aminocarbonyle, un groupe (alkyl en Ci_6)carbonyloxy, un groupe hydroxy, un groupe 
formyle ou un gr upe (aicoxy en Ci_e) alkyle en Ci_6 ; et 

— repr6sente une simple liaison ou une double liaison. 
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Proc6d6 selon la revendication 1 ou B est -(CHR22) r - ; R22 est un atome d'hydrogfcne ; et r est un entier de 1 & 10. 

Proc6d6 selon la revendication 1 , ou le compos6 de formule XXV est la 1 -benzyl-4-[(5,6-dim6thoxy-1 -indanone)-2- 
yljm6thytpip6ridine. 

Proc6d6 selon la revendicati n 1 , ou le compost de formule XXV est 

la 1 -benzyl-4-[(5,6-dim6thoxy-1 -indanone)-2-ylid6nyQm6thylpip6ridine, 

la 1 -benzyl-4-[(5-m6thoxy-1 -indanone)-2-yl]m6thylpip6ridine p 

la 1 -benzyl-4-[(5,6-di6thoxy-1 -indanone)-2-yl]m6thylpip6ridine, 

la 1 -benzyl-4-[(5,6-m6thytenedioxy-1 -indanone)-2-yl]m6thytpip6ridine, 

la 1 -(m-nrtrobenzyl)^-[(5,6<lim6thoxy-1 -indanone)-2-yIJm6thylpip6ridlne. 

la 1 -(m-fluorobenzyl)-4-[(5 t 6-dim6thoxy-1 -indanone)-2-yl]m§thylpip6ridine, 

la 1 -benzyl-3-[(5.6-dim6thoxy-1 -indanoneJ^-ylJpropylpipSridine, 

la 1 -benzyl-4-[(5-isopropoxy-6-m6thoxy-1 -indanone)-2-yI]m6thylpip6ridine ou 

la 1 -benzyl-3-[(5,6-dim6thoxy-1 -indanolid6nyl)-2-yl]prop6nylpip6ridine. 

Proc6d6 pour preparer une composition pharmaceutique efficace contre une maladie due d I'activit6 de l'ac6tylcho- 
Iinest6rase, comprenant P6tape de melange d'un v6hicule pharmaceutiquement acceptable et d'une amine cyclique 
ou d'un sel pharmacologiquement acceptable de celle-ci r6pondant k la formule : 
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10 



15 



20 



25 



CH 3 0 



CK,0 




Ln^Q * 



CH^O 



CH 3 0 



ou 



30 6. Utilisation d'une amine cyclique r6pondant a ta formule suivante ou d'un sel pharmacologiquement acceptable de 
celle-ci : 



35 



40 



45 



50 



J— B — 



\ 

J 



N—K 



(XXV) 



ou : 
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0 • 




indanonyle 

o 




indanolidSnyle 




indenyle 

o 




indanedionyle 

ou S est un groupe alkyle inferieur ayant 1 a 6 atomes de carbone, un groupe alcoxy inferieur ayarrt 1 a 6 atomes 
de carbone, un atome d'halogene ou un groupe hydroxy et t est 0 a 4, ou (S) t peut former un groupe methylenedioxy 
ou un groupe ethylenedioxy sur deux atomes de carbone adjacents du groupe phenyle auquel (S) t est f ix6 ; 

B est un des groupes divalents -(CHR22) r -, ou r est un entier de 0 a 10 et chaque R 22 est inctependamment 
sort un atome d'hydrogene soit un groupe methyle ; =(CH-CH=CH) b -, ou b est un entier del a 3 ; =CH-(CH2) C -. ou 
c est un entier de 0 a 9 ; ou =(CH-CH) d =. ou d est un entier de 0 a 5 ; -CO-CH=CH-CH r ; -CO-CH r CH(OH)-CH2- 
; -CH(CH 3 )-CO-NH-CH 2 - ; -CH=CH-CO-NH-(CH2)r ; -NH- ; -O- ; ou -S- ; et 

K est un groupe phenylalkyle, eventuellement substitu6 par un groupe alkyle en qui peut eventuellement 
§tre halogene, un groupe alcoxy en C^, un groupe nitro, un atome d'halogene, un groupe carboxy, un groupe , 
benzyloxy, un groupe (alcoxy en Ci_e) carbonyle, un groupe amino, un groupe monoalkylamino en Ci_e. un groupe 
di(alkyl en diamine un groupe carbamoyle, un groupe acylamino en Ci_6» un groupe cydohexyloxycarbonyle, 
un groupe (alkyl en Ci^aminocarbonyle, un groupe (alkyl en Ci_6)carbonyloxy, un groupe hydroxy, un groupe 
fbrmyle ou un groupe (alcoxy en Ci_e) alkyle en : et 

— represente une simple liaison ou une double liaison, pour la preparation d'un medicament pour le traite- 
ment d'une maladie due a Tactivite de rac^tylcholinesterase. 

Utilisation selon la revendication 6, dans laquelie le medicament est etf icace contre la demence senile. 

Utilisation selon la revendication 6, dans laquelie le medicament est efficace contre la demence senile de type 
Alzheimer. 
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pour la preparation d'un medicament pour le traitement d'une maladie due k I'activit6 de l'ac6tylcholinest6rase. 
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PODER 



I (we), 

Yo (nosotros), 



in the name and legal representation of 

a nombre y en representation legal de la entidad 



sociedad constituida de conformidad con 

las leyes de la Republica de an entity established according to the laws of 



por el presente conferimos poder a MYNOR 
PINTO ACEVEDO y/o MYNOR PINTO FRESE 
domiciliados en la Republica de Guatemala para 
obtener el registro de Marcas en general, 
Patentes, Nombre Comerciales y senales de 
propaganda y para obtener la protection de mi 
(nuestra) propiedad industrial, a cuyo efecto 
autorizamos a los dichos apoderados para que 
nos representen ante cualesquiera entidades o 
personas, ejerzan o no jurisdiction, 
especialmente ante las del orden administrative, 
contencioso-administrativo y judicial, en todo lo 
concerniente a los siguientes asuntos: a) 
Obtencion de patentes de invention y el registro 
de marcas de fabrica, nombres comerciales, 
dibujos y modelos industrials, su renovation, 
traspaso, cambio de nombre o domicilio, 
cancelacion voluntaria o el registro de contratos 
de usos de esos derechos; b) las acciones de 
oposici6n, cancelacion, nulidad, amparo 
administrativo y los juicios civiles, penales, 
administrates o contencioso-administrativo 
relacionados con esos derechos; acciones y 
juicios que promovamos o se nos promuevan; y, 
c) Para que en todos los asuntos arriba 
determinados, puedan sustituir este mandato, 
transigir, desistir, cancelar, recibir, renunciar, 
aceptar notificaciones y nombrar apoderados 
judiciales o extrajudiciales.- 
Celebrado y firmado 
hoy 

en 



hereby grant to MYNOR PINTO ACEVEDO 
and/or MYNOR PINTO FRESE domiciled at 
Guatemala; Power of Attorney to obtain 
registration and to obtain the protection for my 
(our) industrial property which purpose we 
authorize to said attorneys to represent us before 
any authorities or persons, with or without 
jurisdiction, specially those administrative, 
administrative contention and judicial, in all 
matters concerning the following: a) Obtainment 
of patents of invention and the registration of 
trademarks, commercial names, industrial 
models and drawings, its renewal, assignment, 
change of name or domicile, voluntary 
cancellation, or the registration of licenses of use; 
b) Actions of opposition, cancellation, nullity, 
administrative injunction proceedings; civil, penal, 
administrative suits relating to the rights, actions 
and suits instituted by us or against us; c) And 
that in all the above matters they may substitute 
this Power of Attorney, compromise, desist, 
cancel, receive, renounce, accept notifications 
and appoint attorneys-in fact in or out of court- 



Formalized and Signed this 



a nombre y en representation legal de la entldad 



in the name and legal representation of 



sociedad constituida de conformidad con 



las leyes de la Republica de an entity established according to the laws of 



por el presente conferimos poder a MYNOR 
PINTO ACEVEDO y/o MYNOR PINTO FRESE 
domiciliados en la Republica de Guatemala para 
obtener el registro de Marcas en general, 
Patentes, Nombre Comerciales y senales de 
propaganda y para obtener la protection de mi 
(nuestra) propiedad industrial, a cuyo efecto 
autorizamos a los dichos apoderados para que 
nos representen ante cualesquiera entidades o 
personas, ejerzan o no jurisdiction, 
especialmente ante las del orden administrativo, 
contencioso-administrativo y judicial, en todo lo 
concerniente a los siguientes asuntos: a) 
Obtenci6n de patentes de invention y el registro 
de marcas de fabrica, nombres comerciales, 
dibujos y modelos industriales, su renovation, 
traspaso, cambio de nombre o domicilio, 
cancelation voluntaria o el registro de contratos 
de usos de esos derechos; b) las acciones de 
oposition, cancelation, nulidad, amparo 
administrativo y los juicios civiles, penales, 
administrativos o contencioso-administrativo 
relationados con esos derechos; acciones y 
juicios que promovamos o se nos promuevan; y, 
c) Para que en todos los asuntos arriba 
determinados, puedan sustituir este mandato, 
transigir, desistir, cancelar, recibir, renunciar, 
aceptar notificaciones y nombrar apoderados 
judiciales o extrajudiciales.- 
Celebrado y firmado 
hoy 

en 



hereby grant to MYNOR PINTO ACEVEDO 
and/or MYNOR PINTO FRESE domiciled at 
Guatemala; Power of Attorney to obtain 
registration and to obtain the protection for my 
(our) industrial property which purpose we 
authorize to said attorneys to represent us before 
any authorities or persons, with or without 
jurisdiction, specially those administrative, 
administrative contention and judicial, in all 
matters concerning the following: a) Obtainment 
of patents of invention and the registration of 
trademarks, commercial names, industrial 
models and drawings, its renewal, assignment, 
change of name or domicile, voluntary 
cancellation, or the registration of licenses of use; 
b) Actions of opposition, cancellation, nullity, 
administrative injunction proceedings; civil, penal, 
administrative suits relating to the rights, actions 
and suits instituted by us or against us; c) And 
that in all the above matters they may substitute 
this Power of Attorney, compromise, desist, 
cancel, receive, renounce, accept notifications 
and appoint attorneys-in fact in or out of court- 



Formalized and Signed this 



12/12/2001 
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® A cyclic amine compound is defined by the 
formula: 
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in which J is indanyl, indanonyl, indenyl, indenonyl, 
indanedionyf, tetraionyl, benzosuberonyl, indanolyl or 
a divalent group thereof, K is phenyl, an arylalkyl or 
cynnamyl, 6 is -(CHR22)r«, R22 being H or methyl, 
-CO-(CHR22)r-. = (CH-CH = CH)b-. = CH-(CH2)c- or 
^(CH-CHJd^ and the ring including T and Q is 
piperidine. The compound is useful for the prepara- 
tion of pharmaceutical compositions and for medica- 
ments effective against senile dementia. 
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